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INTRODUCTION

What is your name and with whom are you associated?

My name is Philip Hanser. I am a Principal at The Brattle Group, an economic
and management consulting firm with offices in Cambridge, Massachusetts;
Washington, DC; and London, England. My business address is 44 Brattle
Street, Cambridge, MA. 1 have been employed at The Brattle Group since

1996.

What are your qualifications?

Prior to my affiliation with The Brattle Group, 1 was a Principal at Putnam,
Hayes and Bartlett and a program manager at the Electric Power Research
Institute. I have also held academic positions at Columbia University,
University of California, Davis, and University of the Pacific, Stockton,
California. I have guest lectured at Massachusetts Institute of Technology and
Stanford University. I served for six years on the American Statistical
Association’s advisory committee to the Department of Energy’s Energy
Information Administration. I have published in various journals and serve as
a reviewer for The Energy Journal and the Institute of Electrical and

Electronics Engineers’ Transactions on Power Systems.
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I have previously testified before the Federal Energy Regulatory Commission
(the “Commission” or “FERC”) and various state public service commissions
on matters involving utility mergers, horizontal and vertical market power
analyses, gas pipeline rate issues, the cost of capital and transmission tariffs, as
well as others. 1 ha\;e provided testimony and competitive analyses before the
Commission on behalf of Sierra Pacific Power Company', Boston Edison
Company’, Edison Mission Energy® and other companies. A more complete

description of my qualifications appears in Appendix PQH-A.

On whose behalf are you submitting this testimony?

I was retained by Southern California Edison Company (“SCE”).

What is the purpose of your testimony in this proceeding?

My testimony consists of two parts. In this first part, [ am responding to the
request by SCE to investigate whether there were false generation plant
outages reported by any of the major owners of gas-fired generating plants in
California to the California Independent System Operator (“CAISO”) in the

California market between January 1,72000 and June 20, 2001.

1
2

Docket No. EC01-66-001.
Docket No. ER01-890-000.
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In the second part of my testimony I assess the bidding behavior of major
generation sellers in California to see if there is evidence of the exercise of
market power. Specifically I sought to determine if these sellers altered their
bids in ways that were not related to costs but were instead in response to
changes in supply/demand conditions and changes in a particular seller’s
position in the market, that is, the seller’s ability to profit from price increases.
The FERC has itself recognized this type of behavior as indicative of market
power, a position th'at is well-supported in economic theory. Specifically, the
FERC found in its April 26, 2001 Order in this proceeding that bids that vary

with system conditions and not changes in underlying cost are anti-

- competitive.

Which sellers did you examine?

The sellers I examined were AES/Williams Energy Services Cofnpany, Duke
Energy, Dynegy, Mirant (sometimes operating under the name Southern
Company Energy Services), and Reliant. I refer to these individually as
AES/Williams, Duke, Dynegy, Mirant, and Reliant, and collectively I will call
them simply the “Sellers”. All of these parties soid power into California’s

real-time electricity market.

* Docket No. ER99-852, ef al,
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The current presence in the California market of these Sellers arises from their
acquisition of generation assets divested from the Southern California Edison
Company, the Pacific Gas and Electric Company (“PG&E”) and the San Diego
Gas And Electric Company (“SDG&E”), the investor-owned utilities in
California, as a result of California’s electricity market restructuring. The
generation they acquired represents the majority of fossil-fired generation that

can be freely bid into the California electricity markets.

What are your conclusions?

In the first part of my testimony, I conclude that in at least fourteen incidents
spanning about thirty days, Dynegy, Reliant, Mirant, Duke and AES/Williams
reported to the ISO that generating units were unavailable due to required
maintenance or repairs or other limitations when their own internal records
show that the units were, in fact, available. Eight of these incidents occurred
during CAISO-declared system emergencies. [ further conclude that twenty-
two instances in these same Sellers’ records that show they piaced their units
on Reserve Shutdown (shutdown for economic reasons) during CAISO-
declared emergency periods and thus kept them out of the market even though
they were operable. This form of physical withholding would not only have
tended to raise prices, but it also made it more difficult for the CAISO to

maintain system reliability.
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In reaching these conclusions, I relied solely on the generators’ own records,
produced in discovery, to verify the accuracy of their outage reports to the ISO.
The generators have asseﬂed that many records as to critical periods are
missing. With more complete records, additional inconsistencies between
plant records and outage reports to th/e ISO may have been identified. I have
also assumed for purposes of this analysis that the records the Sellers provided
are true. No attempt has been made to determine whether any of the outages
recorded in the plant logs may have been unnecessary, as was the case
regarding AES/Williams in May 2000 that was the subject of a Commission
settlement’. In addition, this analysis is limited only to instances in which
generators appear to have physically withheld capacity by shutting down the
unit. As Dr. Reynolds explains, generators also physically withheld by not
offering for sale the output of generating units that were operating and
available. The limited subset of physical withholding that I examine in this
part of my testimony is particularly troublesome because, by actually taking a
unit off line, the generators make their units unavailable on a short-term basis

even if the ISO were to issue an emergency dispatch order.

* Exh. No. CA-267
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In the second part of my testimony, I reach three conclusions. First, it is clear
that the real-time electricity market was not workably competitive as evidenced
by all of the Sellers willingness and ability to submit bids that were unrelated
to the underlying costs of the electric power they were selling. Second, the
Sellers with the most to gain from higher prices as a result of the market
position were consistently the most aggressive in bidding above their marginal
costs. Third, Sellers’ exﬁloited the opportunities provided during periods of
tight market conditions to raise their bid prices above their marginal costs.
Thus, not only was the market not workably competitive, but Sellers took

advantage of their market power.

PART I — THE PHYSICAL WITHHOLDING OF GENERATION THROUGH THE

FALSE REPORTING OF OUTAGES TO THE CAISO
A.  BACKGROUND AND METHODOLOGY

Please explain the importance of false declaration of plant outages.

False declaration of outages is one form of physical withholding of generation
capacity. The false declaration of forced (or scheduled) pl‘ant outages to the
ISO is one of the more problematic forms of physical withholding, because of

the severe reliability implications (particularly during emergency conditions)
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and its implicit signaling function aimed at affecting the behavior of other

market participants.

It is important to understand how fundamental the availability of generation is
to a well-operating electricity market and how large the impact of false outage
reporting can be. As has no doubt been pointed out to this Commission before,
electricity is a unique commodity. Its market must remain in continuous
balance between supply and demand at all times. Even brief moments of
imbalance can have the direst consequences for all participating in the market,
but particularly for consumers. This requirement for continuous
supply/demand balance, in combination with electricity’s lack of storage
capability, translates into a requirement for the continuous operation of power
plants sufficient to meet demand because there are no substitutes or
alternatives to their running. This potentially leaves the entity responsible for
ensuring the operation of, and reliable delivery of power from, the market at
the mercy of power plant operators if the markets are not workably
competitive. If the plant operators should choose to falsifgr the information they
provide on their plant’s availability, then it will reduce the capability of the
system operator to meet the uncertain deménds of fhe market place. This will

place the market into an increasingly easy position to be manipulated by any



e

Py

LS
¢

10

11

12

13

14

15

16

17

Contains Protected Material- Exhibit No. CA-9
Not Available to Competitive Duty Personnel Page 9 of 52

that realize the precarious position that the system operator is in.’ Thus, of the
various schemes to manipulate the market that have been revealed to the
Commission over the past two years, most have as their foundational
requirément that the market is short of resources. In this setting, the system
operator may turn to whatever party can provide relief from that position, even

if that may be at great cost to the market’s consumers.

Is there any indication of physical withholding in the California electricity
market in the 2000-2001 period?

There is much evidence to suggest Sellers in California engaged in strategic
withholding of generation under a variety of subterfuges as a means of driving
up the market-clearing price for electricity. For example, the March 2001
report of Anjali Sheffrin concluded that physical withholding took place 30%
of the hours on average for the Sellers during May — November 2000 period.®
Moreover, the CPUC’s September 2002 report and its January 2003 update
alleged that physical withholding of generation took place during state-wide

black-outs or interruption days through several methods, including generators’

* A similar point was made by James Detmers, who noted that some Sellers forced the CAISO real time operations
personnel to negotiate the financial terms when the CAISO called the Sellers to provide generation during system

emergencies. See “Appendix C-Declaration of James Detmers” in support of CAISO’s Amendment 33 Filing
(Docket No. ER01-607).

® Anjali Sheffrin, “Empirical Evidence of Strategic Bidding in California ISO Real-Time Market,” March 21, 2001,

Exh. No. CA-244, '
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failing to take necessary actions to bring plants on-line after outages.7 It was
also érgued in the same CPUC report that some generators violated Emergency
Orders issued by the Secretary of Energy in December 2000 and January 2001
requiring certain sellers to make generation available for sale to the ISO
(“DOE Orders”) by not bidding all available generation capacity into ISO

markets.

Is there any indicatic;n in earlier studies or reports of false declaration of plant
outages by generators?

There is other evidence to suggest false outage reporting. For example, there
are indications that some plant operators were given instructions to delay
starting up units after an outage.® Moreover, a recent FERC order on January
31, 2003 revealed that Reliant performed maintenance activities on June 20-21,
2000 in order to withhold bids and raise market prices.” The CPUC’s
September 2002 report also included allegations that some unidentified
generators refused CAISO’s dispatch orders claiming forced outages at their

plants, although the plants were available.'’ Similarly, the report provides an
|y P

- instance in which an unidentified generator declared some of its units off-line

after CAISO operators declined to negotiate the financial terms of units

7 “CPUC Staff’s Wholesale Generator Investigation Report” September 30, 2002, Chapter 3, pp. 21 — 50. (Exh. No.
CA-246). “Supplement to the CPUC Staff’s Wholesale Generator Investigation Report Dated September 30, 2002,”

January 30, 2003. Exh. No. CA-247).

¥ FERC, “Non-public Appendix to Order Directing Williams Energy Marketing & Trading Company and AES
Southland, Inc. to Show Cause”, Docket No. IN01-3-000. (Exh. No. CA-147)
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1 providing power.'' Moreover, the FERC’s November 2000 report found that
~
1 2 there was a high correlation between the PX prices and the total amount of
3 generation capacity subject to outages happening one day before price
=~ 4 increases during the period May to August, 2000.'* Although the latter finding
5 does not by itself permit a conclusion of declaring false outages as a
6 mechanism to raise prices', it is strongly suspicious, and minimally requires
a 7 further examination of plant outages.
8
-~ 9 Q. Have you discovered any additional information indicating false reporting?
10 A, In addition to the specific incidents described below,i the documents of the
11 generators reveal that their reporting was inaccurate or misleading. Williams
« 12 planned for “forced” outages when ISO requirements would not allow
13 scheduled outages." Duke simply failed to report short outages when it was
~ 14 economically advantageous.'”” Mr. Matthew D’Agastino, one of Duke’s heaa
15 traders, alerted his entire staff: “Please talk with me or Todd [Hendricks]
16 about how we need to handle unit outages and what we report to the ISO.”'¢
- 17 Outages were taken with completely spurious justifications, as when Dynegy

FERC “Order Approving Stipulation and Consent Agreement”, Docket No. PA2-2-001.
CPUC September 2002 report, p. 52.
o, CPUC September 2002 report, p. 53.
? FERC Staff November 2000 Report, Chapter 2, pp. 19 and 21 and Chapter 5, p. 23. (Exh. No. CA-245)
* A high correlation between market prices and outages can also be explained by real outages driving up market
pnces due to reduced market supply.
AES A016562A, Eric Pendergraft to Mark Woodruff, re:NAD With Shutdown, dated 2/6/01. (Exh. No. CA-152)
* Exhibit 6 to the Deposition of Todd Hendricks, Todd Hendricks to Austin Faruzzi and others, re: More info on unit
outages dated 8/17/00 (Exhibit No. CA-340).

o ¢ Exhibsit 7 to the Deposition of Todd Hendricks, D’ Agastino to Austin Faruzzi and others, re: Unit Outages, dated
p 8/1700 (Exhibit No. CA-340).

A,
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took out one of its units in August of 2000 on the basis of a report written in
1986 despite its having been overhauled several times since then.'” It should
also be recognized that the generators were quite aware of the impact of
outages upon market prices. In an AES Control Operator Log, along with
other entries regarding performance issues with the there units appears an
observation by the unit operator: “Note: Price on PX went up after we came

down.”'®

Does false outage reporting always take the form of submitting false
information to the CAISO?
No. The most blatant forms of false reporting are essentially “sins of

x

commission,” i.e., ‘the seller provides information to the CAISO that is not
correct. However, there are more subtle variants of false reporting that are
more like “sins of omission.” For example, in one incident a seller was asked
by the CAISO if a unit that was out on repairs could be brought on more
quickly than originally scheduled, likely because of its potential need. The
seller replied to the CAISO that they were working to the max to finish the
required repairs. However, employees in internal telephone conversations

indicated that the repairs could have been expedited, but saw no need to do so.

It appears they were so motivated because they wanted to wait until such time

" DYN AG 0144936. (Exh. No. CA-184)
'* CALAESDUNN 004928, Undated AES Control Operator Log. (Exh. No. CA-154)
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as they could be paid their bid which, given the date of their conversation, was

imminent with the advent of the soft bid cap'’.

At another seller one employee related to another in an e-mail that the CAISO
knew that one of its units was suffering from a waterwall leak. However, the
seller failed to tell the CAISO that it was likely that they would bring the unit
down two days hence. Furthermore, the e-mail essentially directs the
employees it is written to not say anything to the CAISO about the possibility

of scheduling an outage®.

Please provide an overview of the amount of outages that occurred during
January 2000 — June 2001 time period.

I have used data on unit availabilities from the CAISO’s SLIC logs to compare
total outages to total capacity owned by each Seller during this time period. As
shown in Appendix PQH-B, Exh. No. CA-10 pages 8-9, total outages of all the
units owned by the Sellers was about 4,000 MW out of about 18,000 MW total
capacity in the first half of year 2000. But the outages started increasing
within the second half of the year, and reached about 8,000 MW (about 43% of
total capacity) by the beginning of December 2000. The total outages dropped

dramatically on December 8 (the date when the $250/MWh “hard cap” became

'* M IN112 (Exh. No. CA-283)
 MIR00001421552 (Exh. No. CA-180).
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“soft”), and went down to about 4,000 MW by the end of year 2000. The
outages in the first half of 2001 were on average about 2,000 MW higher than
the outages in the first half of 2000. The unusually high forced outage rates for
the Sellers after the first half of year 2000 can also be observed in Appendix
PQH-F. Appendix PQH-F, Exh. No. CA-10, pages 39-93 provides a
comparison of the forced outages observed in the units owned by the Sellers to

national averages.

How is the rest of your testimony organized?
Section B describes the general approach of my analysis. Section C describes
my findings in general terms and then provides summary information for each

of the tables we developed.

Have you prepared an analysis that compares the level of outages declared by
the Sellers to the national averages among plants of similar age and
characteristics?

Yes. I prepared a benchmark analysis, presented in Appendix PQH-F, Exh.
No. CA-10, pages 39 - 93 that examines the outage rates of the California

p]ahts relative to the performance of similar plants nationally.

B. ANALYTICAL APPROACH TO ASSESSING FALSE OUTAGES
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What was your approach in identifying outages for which the Seller indicated
to the CAISO that a generating unit was not operable, but internal records
indicated otherwise?

My approach was to examine all information available about the Sellers’
generating units. I began with the information that the Sellers provided to the
CAISO on the availability of their units to provide power, and compared the
information they provided to the CAiSO with t‘he Sellers’ own records of the
availabilit‘y of their plants. I also examined and compared other information
(such as the outage reason, and the notes kept by the CAISO’s dispatchers and
outage coordinators) provided in those databases to have a better understanding
of the outages I examined. Finally, I reviewed the logs kept by plant operators
or shift supervisors for selected outage events to explain the differences
between the records kept by the CAISO and the Sellers’ own outage records. I
also consulted with an engineer experienced in generating plant operations to
assist in assessing the information provided by the Sellers, particularly the

plant control operator logs.

Please further elucidate the CAISO’s SLIC outage databases.

The information provided by the Sellers to the CAISO took two forms. First,

- the seller would notify the CAISO (by phone, email, or fax) of outages to

provide information about the size, reason, expected start and end times, and
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then later the actual start and end times of the outage. This information is kept
by the CAISO in the “Outage Table” sub-database within the Scheduling and
Logging of ISO of California (“SLIC”) database. Second, the seller would
notify the CAISO of changes in the plant’s operating status and availability
within the outage event initially communicated to the CAISO. This
information is kept in the generation availability table (“Availability Table”)
sub-database within the SLIC database. A notification of a change in a unit’s
availability would usﬁal]y be accompanied by a note recorded by the system
operator as to the cause of the change in status. For example, if a seller called
the system operator to notify the CAISO that a part had failed and had caused a
change in a unit’s generating availability or capability, then that would be
noted by the system operator. Although both the outage table and the
availability table contain information that can be used to assess the availability
of generating units, the CAISO indicated that the Availability Log is used by
the CAISO’s dispatchers to assess unit availability. Therefore, I consider the
Availability Table as a reliable source for changes in unit availability over

time.

What information did the Sellers record about outages?
The outage information that the seller had took a variety of forms. First, prior
to their sale, the plants owned by the California utilities would collect data on

the availability of units and submit such information to the North American
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Iélectric Reliability Council (“NERC”) for retention in a national database
called Generation Availability Data System (“GADS”). Some Sellers
maintained similar records and submitted such to the NERC. The other Sellers
maintained GADS-like records, but made/ no submission to the NERC.
Second, the most direct source of information from Sellers are their plant
operator logs and shift supervisor logs. The plant operators would maintain a
running log that recorded on a real-time basis the status of the pla;nt’s units.
Finally, there is inforfnation from the Sellers in the form of internal
memoranda, e-mails, etc. that indicate their withholding strategies or actual
behavior. Appendix PQH-G, Exh. No. CA-10, pages 94 — 102, describes the

preparation of the GADS outage data provided by the Sellers, capacity data

and the CAISO’s SLIC availability data for my analyses.

Do you have any concerns about the data provided by the Sellers?

Yes. The outage data is not complete for some of the Sellers. There are
ipdications that, in fact, at least one seller did not want to keep good records on
the plant’s outage status in order to maximize availability payments.?!
Nonetheless, 1 hav‘e treated the outage data and the plant control operator logs

as being correct and honestly recorded for purposes of this analysis.

' Williams e-mail, WEMT CAAG046385 (Exh. No. CA-254).



3

10

11

12

13

14

15

16

17

18

19

20

Contains Protected Material- Exhibit No. CA-9
Not Available to Competitive Duty Personnel Page 18 of 52

Did you investigate all discrepancies between the availability data in SLIC and
GADS databases between January 2000 and June 2001 that appeared as
suspicious?

No, I did not. I did not examine relatively small deratings. I investigated only
the largest incidents and those for which there was relatively complete daté
and, thus, we are not putting before the Commission the totality of suspicious

outages.

C. RESULTS

1. Units Reported To The CAISO As Unavailable Due To

Required Maintenance Or Other Limitations, Where Sellers’

Internal Records Show That The Unit Was Available

Did you find any incidents involving potentially false declaration of outage
status to the CAISO during emergency periods?

Yes. I found fourteen incidents, spanning about thirty days, in which a Seller
declared to the CAISO that a unit was unavailable due to required maintenance
or other limitations, while that Seller’s own records show that unit wais on
reserve shutdown or otherwise available for operation. These incidents include”

the following:
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Name of Seller Unit Time Period Emergency
Period?
AES/Williams Redondo 6 4/3/00 — 4/6/00 No
AES/Williams Alamitos 7 8/15/00 Yes
Dynegy El Segundo 1 8/30/00 — 9/3/00 No
Mirant Pittsburg | 10/20/00- 10/22/00 No
Reliant Etiwanda 1 11/14/00- 11/16/00 Yes
Duke Oakland 1 11/20/00- 11/22/00 Yes
AES/Williams Redondo 5 12/19/00- 12/20/00 Yes
Reliant Etiwanda 1 12/28/00— 12/30/00 No
Reliant Etiwanda 2 12/28/00- 12/30/00 No
Reliant Etiwanda 2 1/26/01 — 1/28/01 Yes
Mirant Pittsburg 1 3/20/01 — 3/21/01 Yes
Reliant Ellwood 4/9/01 — 4/10/01 Yes
Reliant Etiwanda 1 5/12/01 - 5/14/01 No
Reliant Etiwanda 5 5/30/01 — 5/31/01 Yes

You indicate that some of these incidents occur during the CAISO-declared

system emergencies. What does that mean?

The CAISO declares an emergency when the operating reserves are expected

to fall below certain levels; i.e. when total available generation capacity is

dangerously close to expected electricity demand. A Stage 1 emergency is

declared when the actual or expected operating reserves fall below the

operating reserve criteria determined by the, then, Western Systems

Coordinating Council (“WSCC”), now the Western Electricity Coordinating
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C;)unc:il.22 Stage 2 and Stage 3 emergencies are declared when the actual or
expected reserves fall below 5% and 1.5%, respectively. If a Stage 2
emergency is declared, power service to interruptible customers is curtailed. In
a Sltage 3 emergency, involuntary curtailment to customers (rolling blackouts)

. 123
is required.

What is a reserve shutdown by a generating unit?

A reserve shutdown is defined by the NERC as being “available for load but is
not synchronized due to lack of demand”?*. In other words, a unit is on reserve
shutdown due to economic reasons, not due to physical causes such as an

equipment failure.

What is the importance of observing that a unit was on reserve shutdown when
the Seller declared the same unit to be unavailable due to an outage according
to the CAISO’s SLIC records?

The importance of observing that a unit was on reserve shutdown when the
same unit was declared by the seller to be on outage according to the CAISO’s
SLIC records is the following: First, such an event would indicate a false

outage reporting, because that unit did not experience any outage. Second, if a

2 WSCC, Southwest Regional Transmission Association, and Western Regional Transmission Association merged on
April 18, 2002 to form the Western Electricity Coordinating Council. (http://www.wecc.biz/wscc_rta_merger.html)

3 http://www.caiso.com/aboutus/glossary/index.htm]

* See NERC, “GADS Data Reporting Instructions”, page ITI-12.
ftp://www.nerc.com/pub/sys/all_updl/gads/dri/sec3.pdf
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unit is declared to the CAISO as being on outage, then the CAISO cannot
dispatch this unit to meet electricity demand. However, if a unit is on reserve
shutdown, the CAISO can call the unit to generate power when it is needed.”
Therefore, a Seller can effectively withhold generating capacity to raise prices

by declaring an outage to the CAISO, instead of reporting a reserve shutdown.

What are your findings regarding AES/Williams’ outage of Redondo Beach
Unit 6 from April 3, 2000 through April 6, 2000?

As shown in Appendix PQH-C, Exh. No. CA-10 page 20, Williams reported to
the CAISO that its Redondo Beach 6 unit was on forced outage between April
3 and April 6, 2000 due to boiler tube leak. The outage records kept by AES
also show this outage, although the start and end times differ by a couple of
hours. However, the logs kept by the plant personnel suggest that the
personnel planned this shutdown, and that the unit did not trip off. The boiler
tube leak was not mentioned for two days. The review of evidence from
control operator logs suggests that the forced outage reported to the CAISO
was in fact a deliberate shutdown, and the boiler tube leaks were only

mentioned two days after the reported start date.

25 . . . . . s
Note that a unit cannot immediately start generating power when it is on reserve shutdown, because start-up and
ramp-up processes require some time for the unit to generate at full capacity.
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What are your findings regarding AES/Williams’ outage of Alamitos Unit 7 on
August 15, 2000?

The CAISO’s SLIC logs show that (see Appendix PQH-C, Exh. No. CA-10,
page 21) Williams declared Alamitos 7 to be on a forced outage on August 15,
2000 between 1:50 PM and 11:59 PM due to claimed NO, limits. The
Alamitos plant is owned and operated by AES, but through a contract between
AES and Williams, known as the “tolling agreement,” Williams has the
exclusive right to Iﬁarket the plant’s power and acts as its scheduling
coordinator with the CAISO. The Alamitos control operator log for that date,
maintained by AES, states at time 1406 (2:06 PM) “Williams requestS (sic)
Unit 7 off.”®®  This incident is troubling for two reasons. First, according to
the plant’s control operator log, the unit was not forced out of service, but was
directed to go off line by Williams, its marketing compény, and this direction
was given shortly after Williams notified the CAISO that the unit was forced
out of service due to NO, limits. Second, even if the AES records had
confirmed Williams’s claim of a forced outage due to NOx limitations,
Williams has admitted that NO, limitations do not, in any case, constitute a
valid basis for a unit outage under th'e tolling agreement/.27 Much of this outage

took place during a CAISO declared Stage 2 Emergency.

** AES-A008037. (Exh. No. CA-303)
?7 Exhibit No. CA-162, pp. 29-30




B

¥

¥

-3

"y

Cnam

10

i1

12

13

14

15

16

17

18

19

20

21

22

Contains Protected Material- Exhibit No. CA-9
Not Available to Competitive Duty Personnel Page 23 of 52

What are your findings regarding Dynegy’s outage of El Segundo Unit 1 from
Atigust 30, 2000 through September 3, 20007?

According to the CAISO SLIC records, Dynegy put its El Segundo 1 unit on a
scheduled outage between August 30 and September 3, 2000 to repair
generator brush rigging. Note that the outage was scheduled on August 31
(one day late). As shown in Appendix PQH-C, Exh. No. CA-10 page 22,
Dynegy’s GADS records only show a 20 MW forced curtailment between
August 11 and September 1, 2000 to prevent creep damage to IP rotor.
Moreover, the unit was on reserve shutdown between August 30 at 9:16 PM
and September 13 at 3:40 PM. In other words, Dynegy’s GADS records do not
confirm the outage reported to the CAISO. The plant control operator logs
indicate that the unit was derated by about 20 MW due to rotor temperature
limitations, and the brush rigging was performed on August 15. A log entry on
August 30 at 1:28 PM shows that the unit was not needed due to low prices,
and then the unit was shutdown on the same day at 9:16 PM. The evidence
shows that the outage reported to the CAISO was due to low prices, not to

perform the brush rigging.

What are your findings regarding Mirant’s outage of Pittsburg Unit 1 from
October 18, 2000 through October 22, 20007
As shown in Appendix PQH-C, Exh. No. CA-10 page 23, Mirant declared to

the CAISO that its Pittsburg 1 unit was on forced outage between October 18
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and October 22, 2000 due to external tube leak. However, Mirant’s GADS
data show that this outage ended on October 20, and that the unit was on
reserve shutdown between October 20 at 5:35 PM and October 22 at 10:15
PM. The plant control operator logs also indicate the outage ended on October
20. The discrepancy between the company’s own records and the SLIC logs
suggests that Mirant waited for approximately two days to notify the CAISO

about the end of the outage.

What are your findings regarding Reliant’s outage of Etiwanda Unit 1 from
November 14, 2000 through November 16, 2000?

Reliant notified the CAISO that its Etiwanda 1 unit was on forced outage
between November 14 and November 16, 2000 due to problems with the
cooling tower. As shown in Appendix PQH-C, Exh. No. CA-10 page 24, this
outage does not appear in Reliant’s GADS records. Instead, the unit was
recorded as on reserve shutdown between November 3 and November 16,
2000. According to the shift supervisor logs, the unit was “off - not required”
until November 14. At 5:55 PM on the same day, the unit’s start-up was
aborted due to environmental concerns with the cooling tower. But the unit
was still “off-not required” on November 15. The available evidence shows
that Reliant did not view the Etiwanda 1 unit as needed during the Stage 2

emergency periods on November 14 and November 15.
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What are your findings regarding Duke’s outage of Oakland Unit 1 from
November 19, 2000 through November 22, 2000?

The CAISO SLIC records show that Duke reported to the CAISO that its
Oakland 1 unit experienced a forced outage between November 19 and
November 22, 2000 due to repairs in lube 01l cooler and cooling fan. Although
the original expected time of return was reported to be November 21, Duke
later postponed the expected return date to November 27. But then Duke
notified the CAISO on November 27 that the unit was actually available on
November 22. As shown in Appendix PQH-C, Exh. No. CA-10 page 25, the
company’s outage records indicate that the unit was in fact on an outage, but
that the outage ended on November 20 at 9:09 PM. The plant control operator
logs confirm the GADS records, and note that the.unit was available for full
load on November 20 at 10:23 PM. Therefore, the plant’s own records show
that Duke waited for at least two days to notify the CAISO about the end of
outage. Note that the CAISO declared a Stage 2 emergency on November 20,

and Stage 1 emergencies on November 19 and 20.

What are your findings regarding AES/Williams® outage of Redondo Unit 5
from December 19, 2000 through December 20, 20007

According to the CAISO’s SLIC records, Williams declared a forced outage at
its Redondo 5 unit between December 19 and December 20, 2000 due to boiler

tube leaks. As shown in Appendix PQH-C, Exh. No. CA-10 page 26, the
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GADS records confirm the outage in this period. However, the plant control
operator log entries raise suspicions. An entry by the control operator on
December 19 at 7:18 PM put quotation marks around the outage reason as
“Blr. Tube Leak”. Moreover, the logs indicate that no boiler tube leaks were
found after carrying out tests. Note that the CAISO declared a Stage 2
emergency on both days. Therefore, I consider this outage event highly

suspicious.

What are your findings regarding Reliant’s outage of Etiwanda Unit 1 from
December 28, 2000 through December 30, 2000?

According to the CAISO’s SLIC records, Reliant declared its Etiwanda 1 unit
on forced outage between December 28, 2000 at 8:59 AM and December 30,
2000 at 12:30 PM due to “cooling water tower w;)rk”. As shown in Appendix
PQH-C, Exh. No. CA-10 page 27, the GADS records do not mention any
outage during this period. The shift supervisor logs do not indicate any outage
related to the cooling water tower during this time period. The logs indicate
that the unit was on stand-by status, and Reliant requested the unit to be online
on January 2, 2001. The plants’ internal records show that the plant was not

forced out of service as Reliant had informed the CAISO.

What are your findings regarding Reliant’s outage of Etiwanda Unit 2 from

December 28, 2000 through December 30, 2000?
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According to the CAISO SLIC records, Reliant declared its Etiwanda 2 unit on
forced outage between December 28, 2000 at 9:03 AM and December 30, 2000
at 12:30 PM due to “cooling water tower work”. As shown in Appendix PQH-
C, Exh. No. CA-10 page 28, the GADS records do not mention any outage
during this period. The shift supervisor logs indicate that the vyork on Unit 2
East Cooling tower rise was completed on December 29, 2000 at 4:51 PM.
The logs indicate that Reliant requested the unit to be online on January 2,
2001. The plants’ internal records show that the outage reported to the CAISO

ended on December 29, not on December 30.

What are your findings regarding Reliant’s outage of Etiwanda Unit 2 from
January 25, 2001 through January 28, 2001?

According to the CAISO SLIC records, Reliant notified the CAISO that its
Etiwanda 2 unit was on scheduled outage between January 25 and’ January 28,
2001 to repair vacuum leaks. As shown in Appendix PQH-C, Exh. No. CA-10
page 29, Reliant’s GADS records indicate that this outage ended on January 26
at 8:35 PM, and the unit was on reserve shutdown until January 28 at 3:02 PM.
The shift supervisor logs agree with the GADS records, and also indicate that
the outage ended and the unit was released to Reliant on January 26 at 8:35
PM. Moreover, a log entry in the nightshift of January 26 flags the unit as
“off-line not needed”. The CAISO declared continuous Stage 3 emergencies

during the January 26-28 period. The evidence shows Reliant did not declare
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the end of outage to the CAISO for approximately two days while the CAISO

system was experiencing continuous Stage 3 emergencies.

What are your findings regarding Mirant’s outage of Pittsburg Unit 1 from
March 8, 2001 through March 21, 20017

The CAISO SLIC logs show that Mirant declared a forced outage at its
Pittsburg 1 unit between March 8 and March 21, 2001 due to a boiler tube leak
(see Appendix PQH-C, Exh. No. CA-10 page 30). The outage was declared at
an end on March 21 at 4:47 PM. Mirant’s GADS records confirm this outage
for the most part, except the end date is March 20 at 2:15 PM (about one day
earlier than the end of the outage reported to the CAISO). The plant control
operator logs indicate the outage ended on March 20 at 2:15 PM, too.
According to the operator logs, the unit could have been ready to generate after
a 16-hour start-up period (by about 7:00 AM on March 21). Note that the
CAISO issued a Stage 3 alert on March 20 between 9:17 AM and 2:30 PM, a
Stage 2 alert on the same day between 12:01 AM and 9:59 PM, and Stage 1
emergencies on March 20 and 21. Therefore, the evidence shows that the end
of the outage was declared to the CAISO a day later than the end date

according to the company’s own records.

What are your findings regarding Reliant’s outage of Ellwood from January

12, 2001 through April 10, 2001?



?{M
%

10

11

12

13

14

15

16

17

I8

19

20

21

22

Contains Protectéd Material- Exhibit No. CA-9
Not Available to Competitive Duty Personnel Page 29 of 52

As shown in Appendix PQH-C, Exh. No. CA-10 page 31, Reliant declared to
the CAISO that its Eliwood unit was on forced outage between January 12,
2001 at 5:50 PM and April 10, 2001 at 6:24 AM due to exciter troubles.
Reliant’s GADS records show that this outage ended on April 9 at 3:13 PM,
and that this unit went into reserve shutdown at 3:35 PM. Although Reliant
did not provide shift supervisor logs for the April 9-10, 2001 period, the
available evidence suggests that the end of outage was not reported to the

CAISO for more than twelve hours during peak hours.

What are your findings regarding Reliant’s outage of the Etiwanda Unit 1 from
May 9, 2001 through May 14, 2001?

According to the CAISO’s SLIC records, Reliant declared its Etiwanda 1 unit
on forced outage between May 9, 2001 at 10:38 PM and May 14, 2001 at 1:25
PM due to boiler tube leak and water wall troubles. As shown in Appendix
PQH-C, Exh. No. CA-10 page 32, Reliant’s GADS records indicate that this
outage ended on May 12 at 12:45 AM, and that the unit was on reserve
shutdown after the end of outage. The available evidence suggests that the unit
was not on a forced outage between May 12-14, but it was actually on reserve

shutdown.

What are your findings regarding Reliant’s outage of Etiwanda Unit 5 from

May 30, 2001 through May 31, 2001?
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As shown in Appendix PQH-C, Exh. No. CA-10 page 33, Reliant declared to
the CAISO that its Etiwanda 5 unit was on forced outage between May 30 and
May 31, 2001. But Reliant’s GADS data.d(;es not show any outage during this
period. Instead, the GADS data indicate the unit was on reserve shutdown
between May 30 at 5:30 PM and May 31 at 9:59 AM. The CAISO declared
Stage 2 emergencies on May 30 and May 31. Reliant did not provide plant
control operator logs for Etiwanda 5 during this period. But the evidence
provided shows that the unit was declared to be on a forced outage on system
emergency periods when the company’s own records show that the unit was on

reserve shutdown.

2. Anomalous Events

Are there any other outages you find suspicious?

Yes. Iidentified two outage events that are anomalous.

What are your findings regarding Dynegy’s outage of El Segundo Units 1 and
2 from November 19, 2000 through December 5, 2000?

According to the CAISO’s SLIC records, Dynegy’s El Segundo 1 and 2 units
were declared to be on forced outage between November 19 and December 5,
2000. The reason for the outage was Dynegy’s inability to staff the units,

because of staff vacation schedules. As explained in more detail in Appendix
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PQH-D, Exh. No. CA-10 page 34, Dynegy’s own GADS records indicate that
the unit was on reserve shutdown between November 18 and December 1,
2000. Moreover, the plant control operator logs indicate that the unit was
removed from service on November 18, because it was not needed. The
control room of these two units did not have any staff to operate the units after
that day. According to CAISO’s SLIC logs, the CAISO requested the unit on
November 19, but Dynegy declined the request. The CAISO declared a Stage
1 emergency on November 19, and then a Stage 2 emergency on November 20.
Although Dynegy’s putative reason for the outage is its inability to staff the
units during system emergencies because of its staff’s vacation schedules, there
1s reason to believe that commercial interests unrelated to “employee relations

motivated the outage.

What are your findings regarding Reliant’s outage of Etiwanda Unit 3 from
March 30, 2001 through June 13, 2001?

The CAISO’s SLIC records indicate that Reliant declared its Etiwanda 3 unit
on forced outage between March 30, 2001 and June 13, 2001 due to boiler tube
leak and SCR work (see Appendix PQH-D, Exh. No. CA-10 page 35).
Althouéh the original return date was April 2, 2001, Reliant later notified the
CAISO that the expected date of return was still unknown. The CAISO had
requested on March 29 that Reliant should return the unit back to service as

soon as possible if the unit had to go on forced outage. After the outage
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started, Reliant notified the CAISO that the expected date of return was
updated to June 11, 2001. Reliant told the CAISO that the outage was being
extended due to financial reasons. It is very suspicious that an outage was
extended for a- total of two months due to “financial reasons” during a period

with two Stage 3 emergency days and thirteen Stage 2 emergency days.

3. Reserve Shutdowns During CAISO-declared Emergency Periods

Have you also examined the periods in which the Sellers’ units were recorded
to be on reserve shutdown during system emergencies?

Yes. I have. I have examined the reserve shutdown periods reported in the
GADS data provided by Dynegy, Duke, Mirant, and Reliant.”® By comparing
these periods against CAISO-declared emergency periods, I found that some of
these reserve shutdown events took place during the emergency periods. I also
found instances in which the Sellers reported an outage in their units to CAISO

when their GADS records show these units were on reserve shutdown.

What is the importance of observing that a unit was on reserve shutdown

during a CAISO-declared emergency period?

28 . . . .
AES did not provide any data on reserve shutdown events. Therefore, 1 could not investigate the reserve
shutdowns on AES generating units.
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That a unit was on reserve shutdown during a CAISO-declared emergency
period is a singular and telling observation. As noted above, the CAISO only
declares an emergency when the operating reserves are expected to fall below
certain levels; i.e. when total available generation capacity is dangerously close
to expected electricity demand. Remember, in_ a Stage 3 emergency,
involuntary curtailment to customers (rolling blackouts) is required.”” It is
highly suspicious when a unit is on reserve shutdown when the available

generation sources are dangerously low.

What are your findings related to reserve shutdowns during emergency
periods?

The results based on my comparison of CAISO-declared emergency periods*’
to reserve shutdown events reported by Dynegy, Reliant, Mirant, and Duke are

shown in Appendix PQH-E Exh. No. CA-10 pages 36 - 38.
D. CONCLUSIONS
What are your conclusions for this first part of your testimony?

I conclude that in at least fourteen incidents spanning about thirty days,

Dynegy, Reliant, Mirant, Duke and AES/Williams reported to the ISO that

;Z http://www.caiso.com/aboutus/glossary/index.htmi
Source: CAISO, System Status Log. http://www.caiso.com/docs/09003a6080/08/8a/09003a6080088aa7.xls
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generating units were unavailable due to required maintenance or repairs or
other limitations when their own internal records show that the units were, in
fact, available. Eight of these incidents occurred during ISO declared system
emergencies. I further conclude that there are twenty-two instances in these
same Sellers’ records that show they placed their units on Reserve Shutdown
(shutdown for economic reasons) during CAISO-declared emergency periods
and thus kept them out of the market even though they were operable. This
form of physical withholding would not only have tended to raise prices, but it

also made it more difficult for the CAISO to maintain system reliability.

PART 11 - THE EXERCISE OF MARKET POWER THROUGH THE BIDDING

BEHAVIORS OF CALIFORNIA’S MAJOR GAS FIRED GENERATORS

Have you assessed the bidding behavior of the major generation Sellers in
California to see if there is evidence of the exercise of market power?

Yes. I sought to determine if these sellers altered their bids in ways that were
not related to costs but were instead in response to changes in supply/demand
conditions and changes in a particular seller’s positiori in the market, that is,
the seller’s ability to profit from price increases. The FERC has itself
recognized this type of behavior as indicative of market power, a position that

is well-supported in economic theory. Specifically, FERC found in its April
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26, 2001 Order in this proceeding that hockey-stick bids and bids that vary
with system conditions and not changes in underlying price are anti-

competitive.

First, bids that vary with unit output in a way that is unrelated to the known
performance characteristics of the unit are prohibited. An example of this
bidding practice is the so-called "hockey stick” bid where the last megawatts
bid from a unit are bid at an excessively high price relative to the bid(s) on the
other capacity from the unit. A variant of this pattern could be a single unit in
a portfolio that is bid at an excessively high level compared to the remainder of

the portfolio, without any apparent performance or input cost basis.

A second category of prohibited bids is those bids that vary over time in a
manner that appears unrelated to changes in the unit's performance or to
changes in the supply environment that would induce additional risk or other
adverse shifts in the cost basis. An example of this is a bid that appears to
change only in response to increased demand or reduced reserve margins,
particularly if the timing of the bid is related to public announcements of

system conditions or to timing of outages in a participant's portfolio®".

*! San Diego Gas & Electric Co., et al., 95FERCI61,115 (2001) (April 26, 2001 Order), p. 17.
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Various sellers questioned that ruling on rehearing, contending that such

bidding practices were legitimate. The Commission rejected these contentions

flatly, stating:

“We will not tolerate abuse of market power or anticompetitive bidding

or behavior. Emblematic of these practices is the now well-publicized

bid of 33,880/MWh by Duke Energy.” ...

Public utility sellers' market based rate authority will be subject to
potential revocation if they are found to have engaged in inappropriate
behavior. Further, WSCC public utility sellers' market-based rate
authorizations are hereby conditioned on agreeing to potential refunds

for overcharges resulting from anticompetitive behavior’.

Q. Why is bidding above a unit’s marginal cost an indication of the exercise of
market power?

A.  Bidding above marginal costs inherently is indicative of the exercise of market
power. Recall that California’s real-time electricity market is a uniform price

auction where every seller receives the market-clearing price. A seller that

32 San Diego Gas & Electric Co., et al., 95FERC|61,418 (2001) (June 19, 2001 Order), p. 37.
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bids above marginal costs can have only two purposes in doing so and both
imply that it is exercising market power. Either the seller has a reasonable
expectation that its bid will be accepted, implying there is insufficient supply
to meet the current level of demand, or, it hopes to restrict the supply offered
up to the market by pricing above the market clearing price. Both of these
imply the seller is exercising market power to increase its revenues by
attempting to raise prices. This is to be distinguished from the increase in
prices that occurs in competitive markets when more expensive supply is

brought forward as a result of increasing levels of demand.

Which sellers did you examine?

I examined the same Sellers as in Part I of my testimony.
A. OVERVIEW OF BID CHARACTERISTICS

Have you examined the bids in terms of their historical pattern?

Yes. I have included graphs that depict the Sellers’ bids, my estimates of
marginal costs and, thus, the mark-up over marginal costs for the Sellers. One
set covers the period from May 1, 2000 until October 1, 2000, and a second set
covers the period October 2, 2000 until December 7, 2000, and a third set that
begins on December 8, 2000 and ends on January 18, 2001. Prices, bids and

costs are weighted daily averages for the sixteen-hour on-peak period. Also,
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on these charts are lines depicting the price cap level as well as the average
clearing price in the real time market. There are several simple and
straightforward observations that can bg made. First, some of the margins are
nothing less than extraordinary. The margins for some Sellers are on the order
of literally hundreds of dollars per megawatt, and clearly are not remotely
related to their marginal costs. Second, it appears that these very large mark-
ups above marginal costs preceded the price spikes in May and June 2000 that
many see as the beginning of the market crisis that struck California. Indeed
the correspondence between the inflated bids of some of the Sellers and prices
during the spike periods suggest that spikes occurred when the market was
forced to accept such bids. Look, for example, at the match between the
Reliant bids and market prices June 20-22, 2000 and that between prices June
26-29, 2000 and the bids of Mirant, Dynegy and AES/Williams. Third, the
“hard” price caps do appear to have been effective, particularly at the $250
level, in that they reduced opportunism relating to spiked bidding at higher
levels. Fourth, from my casual examination of these data, the lowered cap not
only reducés the level, but also the volatility/spread of the bids. Fifth, the
“soft” cap seems to have been entirely ineffective in reducing the mark-ups
over marginal costs. Nearly all Sellers’ mark-ups increase substantially when
the soft cap is instituted. Finally, one can not help but note the difference in
Duke’s bidding behavior from that of the other Sellers during the first of the

two periods covered in the graphs. Duke mark-ups above costs, although
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substantial, are much smaller than those of the other Sellers. And except for its
bids on July 18-20, 2000 they do not seem to have been associated with price
spikes. During the later price cap period, however, Duke’s mark-ups above

costs become extremely aggressive.

B. ANALYSIS APPROACH

What was the focus of your analysis?

I examined the Sellers’ bid mark-ups in excess of the marginal costs of
providing power from their units. I measure the bid mark-ups against marginal
costs because in competitive markets a seller would, by virtue of the
competition from other sellers in the market, be compelled to bid their
marginal cost if they wish to sell their product. Thus, the mark-up over
marginal costs and the frequency of bids exceeding marginal costs is a measure
of the degree to which a seller has the ability to influence prices and, therefore,
is indicative of the lack of competition in the market. The percentage mark-up
of prices over marginal costs is a well-known measure of market power and is

known as the Lemer Index.

Was there any particular emphasis in your examination of the Sellers’ mark-

ups over marginal costs of the bids?
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Yes, 1 examined the relationship of such bid mark-ups to market conditions
and to each individual Seller’s position in the market at the time of the bids. If
the bid mark-ups of the Sellers is independent of their costs, then clearly they
are capable of exercising market power. However, I examined the relationship
between the bid mark-ups and what I call condition variables, specifically the
tightness of the market and the depth of Sellers’ positions in the market, to see
if there was a systematic relationship between them. If the bid mark-ups
increase with the tigfxtness of the market or with the depth of Sellers’ holdings
in the market, then clearly the Sellers not only possess market power but they
are also exercising it intentionally based upon opportunities presented in the

marketplace and their own ability to capitalize upon increased prices.

Why did you choose to examine these two particular features of the market,
market tightness and Sellers’ market position?

I chose these two features of the market to examine because one speaks to a
Seller’s opportunity to exercise market power while the other speaks to a
Seller’s motive. As the Commission has recognized, the tighter the market, the
easier it is for a seller that has market power to exercise it. A market whose
demand is large relative to the resources available to supply that demand is
relatively easy prey for a Seller with resources of significance in size to the

market. The FERC has noted that when markets are particularly tight, even
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relatively small Sellers may influence the price. So tightness is used in my

analysis as a measure of opportunity to raise prices relative to costs.>>

On the other hand, the more generation a Seller has in the market to benefit
from a-price increase, the greater the motivation to raise prices. As Professor
Paul Joskow at Massachusetts Institute c;f Technology has described™, bidder
profits from unilaterally withholding supply to raise prices depend upon the
tradeoff between sales volumes lost by increasing the price and the increased
revenues realized on the remaining sales at the higher price. Obviously the
more inframarginal generation the bidder has in the market the greater the
leverage of any price increase and thus the greater the incentive to mark up

bids.

Since your calculations are sensitive to your estimate of costs and the bids
themselves, how have you tried to address these issues in your analysis?

I have attempted to be as conservative in my approach as is feasible. My cost
estimates include a variety of non-fuel-related costs such as permit costs for
NO, emissions, as well as a factor for maintenance. In addition, my choice of
prices for gaé is known to be at the high end of the range of possible values®

Further, we look only at the bids in the real-time market that were part of the

 San Dlego Gas & Electric Co., et al., 93FERC 61,121 (2000) (November 1, 2000 Order), p. 33.
* Joskow, Paul and Edward Kahn, “A Quantitative Analysis of Pricing Behavior in California’s Wholesale Electricity
Market During Summer 2000,” The Energy Journal, Volume 23 (2002), Number 4, pp. 17-19.
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so-called “BEEP” stack. This necessarily excludes sales that were accepted by
the CAISO “out of market (‘OOM’)” and, thus, were higher than the bids in
the BEEP stack. The choice of the real time market also eliminates most
concerns regarding opportunity costs as they might affect marginal costs since,

in real time, other opportunities are for the most part unavailable.
C. STATISTICAL ANALYSIS OF BID MARKUPS

How did you perform your analysis?

My analysis is structured so as to relate the real time bid of each of a Seller’s
generating unit to: 1) its underlying costs; 2) the condition of the market; and
3) the amount of generation that the Seller has in the market at a price below
that of the particular bid being evaluated. If the Seller based its bids solely on
unit costs, then the market’s condition and the Seller’s market position should
have no ability to explain any variations in the bids. That is, the bid would
depend only on the generating unit’s underlying costs. I chose the real time
market because there are no opportunities for bidding into other markets, as
there would be if I had examined the day—éhead market, and, thus, I eliminated
most of the confounding effects that might arise from the possibility of
opportunity costs. The real-time market is of interest also because, as Drs. Fox-

Penner and Berry demonstrate, Exh. Nos. CA-1 and CA-7, over time Sellers

* San Diego Gas & Electric Co., et al., 9SFERC 61,418 (2001) (June 19, 2001 Order), pp. 28-31.
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appeared to shift their bids from the Day Ahead market to the real-time
imbalance market. The data suggests such a move was made because it
became clear to the Sellers that it was easier to manipulate the real-time market

than the Day Ahead market to their advantage.

How did you quantify the variables in your analysis?

I begin discussing the quantification of these variables by focusing on the
Sellers’ unit bids into the real-time energy market. These-bids are taken from
publicly available data of the California Independent System Operator. The
CAISO enters all of the spin, non-spin, rep}acement, and supplemental energy
bids into the Balancing and Ex-Post Pricing (“BEEP”) software that it uses to
operate its real-time energy market. Each step of each bid is placed in a merit
order to form the so-called “BEEP stack,” which is the supply curve from
which the real-time price is determined. The real-time energy market is
operated under a uniform market clearing price rule. Under that auction rule,
the highest cost unit that is dispatched to meet the market’s demand sets the
price for all units in the market. The CAISO has supplied the information
needed to decode the unit identifiers on this data set and, thus, the bids can be
assigned to the appropriate generating unit and Seller. I have also used
information about units that are already scheduled to dispatch, which includes

units that have been scheduled from the Hour Ahead and Day Ahead markets.
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How do you calculate marginal costs?

In the calculation of marginal costs, each generating unit is represented by a
ten-point incremental heat rate curve. This allows a very accurate
representation of the fuel component marginal costs. The fuel cost calculation
used California spot index gas prices as set forth in the current FERC Refund
methodology.”® They are Gas Daily's published prices - PG&E Citygate for
NP15 plants and Southern California Large Packages for SP15 and 2P26
plants. In addition, the costs include variable operations and maintenance costs
other than fuel. Dr. Reynolds provided the cost information (Exh. No. CA-6).
In addition, some generating units face charges with respect to their nitrous
oxides (“NO,”) emissions. Dr. McCann has supplied that information and
further discusses other environmental issues that affect generating unit
operations (Exh. No. CA-11). Charges or fees for these permits are then added

to a unit’s marginal costs when appropriate.

No capital costs were included, nor were start-up or no-load costs. Those costs
should be recovered by either infra-marginality of the unit’s bid, i.e. the bid is
successful and lower than the market, or through sales into the ancillary

services markets.

How do you calculate bid margins?
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I do not calculate bid margins, per se. I accomplish the goal of having a
variable that represents bid margin by using only bids that exceed marginal
costs. By estimating a mathematical relationship in which the bids with
positive mark-ups depend upon their associated marginal costs, I permit the
changes in the costs of producing power, i.e. their marginal costs, to “explain”
the variations in the bids. This removes the variation in the bids accountable
by changes in their marginal costs. Any remaining variations in the bids are
then accounted for by the other variables included in my statistical estimation
of this mathematical relationship, the market conditions variables adumbrated

above and more fully described below.

How do you represent the Sellers’ incentives resulting from their having a
market position?

To capture the effect of a Seller having a portion of its generation already in
the market, I calculate the number of megawatts that the Seller has bid into the
market at a price less than that of the instant bid. I refer to this as the Seller’s
position in the real time market as measured by the total megawatts (from all
units) that the seller already has in the real-time bid stack. If the instant bid
were successful (i.e. the real-time market price is equal to or greater than this
bid), then all megawatts bid into the market below this bid would receive the

price of the instant bid. Thus, I should expect that if the Sellers were

* San Diego Gas & Electric Co., et al., 9SFERC|61,418 (2001) (June 19, 2001 Order), pp. 28-31.
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strategically bidding, then the larger the position the seller has in the market,
the higher the bid. In the calculation of this variable all of the Seller’s bids in
the BEEP stack are included, not just those with positive margin. This variable
also captures the so-called “hockey stick” bidding practice. To account for the
impact of the Sellers having contracted some of their capacity forward, I
multiply this market position variable by an estimate of the percentage of their

capacity not contracted forward based upon information from the CAISO*’.

What do you use as a variable to represent the condition of the market?

As a measure of market conditions, I use the ISO load in the hour of the bid.
Again, this is public information obtainable from the CAISO. If the Sellers
have the capability to exercise market power, then it is likely that their bids
should be influenced by market conditions. In particular, should the data
indicate that the mark-up over marginal costs rises with increases in market
demand, then this is a clear indication that the generators are exercising their
market power. Note also, that generators have at their disposal not only the
capability to exercise power by financially withholding power, but also
physically withholding power from the market. This may reduce this

variable’s impact.

37 Exh. No. CA-270.
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Do you include any other variables in the relationship you statistically
estimate?

Yes, I include a set so-called “indicator” or “zero-one” variables that, for each
of the peak hours, take the value of unity when it is one of the peak hours and
is zero otherwise, and a similarly structured variable which is unity if it is a
weekday observation and zero otherwise. This is aimed at capturing some of

the natural variation in demand that occurs all year round.

Over what periods do you perform this analysis?

In performing the statistical analysis, I have broken up the period January 1,
2000 until January 18, 2001 into subperiods. Those subperiods are: 1) January
1 through April 30; 2) May; 3) June; 4) July 1 until August 6; 5) August 7 until
August 31; 6) September 1 until October 1; 7) October 2 until December 8; and
8) December 9, 2000 until January 17, 2001. The first period had relatively
low price volatility, but there is anecdotal evidence that there were some initial
attempts at testing market manipulation strategies in this period. May
evidenced the first serious price spikes, with the third period, June,
experiencing even greater volatility. On July 1, 2000 the bid cap was reduced
to $500 and remained so until August 6, 2000. On August 7, 2000 the bid cap
was further reduced to $250 and remained so until December 8, 2000 when the
$250 “soft” bid cap was introduced. 'rhat soft cap was further reduced to $150

on January 1, 2001 and remained so for the period I examine. Also, once the
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soft cap was introduced, start-up and no-load costs for Sellers were also
potentially recoverable as part of their bids. I have divided the August through
December period into three subperiods because this seems to provide
reasonable homogeneity in apparent market conditions. I truncated the period
beginning December 8, 2000 at January 17, 2001 because at that point the
California Department of Water Resources (“CDWR?”) contracts come into

play and the underlying economics of the real- time market change.
D. RESULTS

What are the results of your analysis with respect to how the units’ margins

vary with respect to the Sellers’ market position?

For the periods examined, the market position variable is uniformly
statistically significant and positive for all Sellers for all periods®. (See
Appendix PQH-J, Exh. No. CA-10, p. 158) This means that the Sellers"
increase their units’ bids more rapidly than costs as a function of how much
they have already bid in at lower prices. As a generator enlarges its position in
the market, its ability to benefit from a rise in market prices also increases.
Further, this relationship between bids and market position is independegt of
scarcity since that is explicitly measured by another variable (described

below). Thus, the fact that the bids increase when Sellers’ have an increasingly
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large position in the market, and that they do so independently of market
scarcity, evidences intentional exercise of market power, because the Sellers

used their power precisely when it profited them the most.

What are the results of your analysis with respect to changes in market
conditions?

The market tightness variable over the periods examined generally has the sign
that would be expected if Sellers attempted to increase their margins in
response to market conditions, although not as uniformly in sign or
significance as the market position variable. Although I might expect that as
demand nises, prices in the market should also rise because more expensive
resources will be needed to meet such demand. However, my dependent
variable is not the unit’s bid price per se, but rather I have restricted my
attention to those bids that are greater than my estimate of marginal costs. That
the margin rises with demand is not predicted by economic theory, but is a
function of Sellers advantaging themselves of the market’s condition to
increase their profitability. As one Seller’s e-mail stated, “Load is avg above
40,000 during peek (sic). So, submit revised supp bids and “stick-it to

'9539

‘em!!!””” (emphasis in the original).

** I have not performed the statistical analysis for Duke for May because of insufficient data.
** MIR00000998335. (Exh. No. CA-141)
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Is there the potential that these two effects, market tightness and market
position, could combine in ways to amplify their effect?

Absolutely. I would expect that during periods in which the market was tight
more of a Seller’s generation would have been bid into the market, thus
increasing the incentive of the Seller to find some mechanism to withhold and

drive its profitability up.

CONCLUSIONS

What are your conclusions?

As a result of my analysis I have three conclusions. First, all of the Sellers
submitted bids significantly above marginal costs. This occurs uniformly
across all of the Sellers. That Sellers found it profitable to bid above marginal
costs, and quite substantially so at times, in itself implies that the market was
not competitive and that the Sellers were at least taking advantage of the
situation, if not themselves elevating prices artificially. In effect, through their
apparent market power, they were able to bid well above marginal costs and
economically withhold supply. = Withholding can be either physical
(withholding operable generation from the market) or economic (bidding units
far above their marginal costs and, thus, precluding their economic dispatch).
Drs. Reynolds and Berry further discuss specific methods of withholding and

witness Fox-Penner discusses various manipulative strategies that have the
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effect of withholding supply from the auction markets. Appendix PQH-H,
Exh. No. CA-10, pages 103-117 depicts the megawatt-weighted margins of the

Sellers indicates how divergent from marginal costs their bids were.

My second finding is that Sellers’ markups over costs significantly increased
with Sellers’ market positions. That is, a seller’s bid markup over its
generating unit’s marginal costs increased significantly with the total volume
of a Seller’s other real-time bids that are already in the bid stack (i.e. that are
below the instant bid). The results clearly document that there is a strong
(statistically significant) relationship between markups and the Seller’s ability
to benefit from an attempt to increase market price. A fairly straightforward
strategy on the part of a seller is to bid its highest cost units significantly higher
than their marginal costs. This is often referred to as “hockey stick” bidding
and can potentially have one of two effects if successful. If the bid is chosen, it
raises the profit margins of all other bids (from all units) that are already in the
bid stack. Even if the bid is not chosen, it can have the effect of reducing
available economic supply and, thus, can raise prices by forcing the choice of
more costly units that would otherwise not have been dispatched. Further, the
incentive to bid this way increases with the amount of generation that a seller
has in the bid queue. As the amount of capacity already positioned in the real-
time market increase;s, the greater the benefits from the manipulation of market

prices and, thus, the greater the incentive to bid based on increased mark-ups
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over marginal costs. Thus, the larger the seller’s position in the real-time
market, the higher I expect the bid to be above marginal cost. The results show
that this is in fact the case. As noted above, this is an indication that Sellers

acted intentionally in marking up their bids.

My third conclusion is that Sellers’ markups over costs significantly increased
as market conditions tightened (or were perceived to tighten). That is, an
individual bid’s mari(up over its marginal costs increased significantly as the
Sellers became aware of tight market conditions. It is important to distinguish
between the expected rise in bids as demand increases because of the need to
utilize less frequently operated and more expensive to operate generating units
and an increase in the mark-ups over marginal costs of bids. The former is an
attribute of a competitive market, but the latter is only characteristic of
uncompetitive markets. This result holds true even after the imposition of the
soft bid caps. Although bids above the soft cap cannot set the market-clearing
price when the soft price cap is imposed, this variable generally remains

positive and significant statistically.

Does this conclude your testimony?

Yes, it does.
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PHILIP HANSER Principal

Philip Hanser is a Principal at The Brattle Group in its Cambridge office. Mr. Hanser provides
consulting support in the areas of economics and business analysis, strategic planning and other
business issues, with an emphasis on conceptual and quantitative analysis. His practice includes
assistance on issues ranging from industry structure and market power and associated regulatory
questions, to specific operational and strategic questions, such as transmission pricing, generation
planning, tariff strategies, fuels procurement, environmental issues, forecasting, marketing and
demand-side management, and other management issues. He has also provided support to utilities
in insurance recovery of environmental liabilities arising from former manufactured gas plant sites.

He has appeared as an expert witness before the Federal Energy Regulatory Commission, the
California Energy Commission, the New Mexico Public Service Commission, the Public Service
Commission of Wisconsin, the Public Service Commission of Vermont, and the Public Utilities
Commission of Nevada. He has also presented before the National Association of Regulatory Utility
Commission and the New York State Energy Research and Development Authority. Prior to joining
The Brattle Group, his past employment experience included a number of different academic
positions and serving as the Manager of the Demand-Side Management Program at the Electric
Power Research Institute. He has been published widely in leading industry and economic journals
and testified frequently before regulatory agencies. Mr. Hanser has taught at the University of the
Pacific, University of California at Davis, and Columbia University, and guest lectured at the
Massachusetts Institute of Technology and Stanford University.

REPRESENTATIVE RECENT EXPERIENCE

. For a power marketer, provided expert testimony to the FERC for its
market-based rate authority application.

. For the Pennsylvania—New Jersey—Maryland Interconnection, LLC (PJM) he
co-authored the first annual report on the state of its markets. The report included an
assessment of the Market’s competitiveness and potential structural deficiencies, and
identified potential instances of market abuse.

. For PJM, he developed an ensemble of metrics for assessing market power in its
markets. The metrics included an early waming system to permit PJM interventions
into market abuse at the earliest possible stage.
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For PJM, he developed software for unilateral market power assessment and assisted
PJM in its preliminary implementation. Its use was demonstrated with an incident
involving potential market power abuse by PJM members.

For NSTAR, he provided expert testimony before the FERC with regard to the
necessity of imposing bid caps on the New England electricity market.

For NSTAR, he provided expert testimony at the FERC in their intervention of the
granting of market-based rate authority to a New England generator.

For NSTAR, he provided expert testimony on the appropriate rates for generators
during transmission upgrades or enhancements requiring substantial and sustained
reduction in transfer capability.

For Nevada Power Company, he provided expert testimony before the FERC for its
market-based rate authority application.

For a European transmission company, he provided an analysis of the likely
development of the European electricity market. He also assessed the market
implications for the transmission company of modifications to the transmission grid.

For a power marketer and developer of independent power projects in Great Britain,
he assisted in the preparation of comments on proposals by the U.K. pool regarding
the pricing of transmission losses and the role of demand-side bidding.

For Sierra Pacific Resources Company, he provided expert testimony before the
Public Utilities Commission of Nevada and the FERC, regarding the market power
implication of generation asset divestiture required for the merger of Sierra Pacific
Power and Nevada Power Company.

For the Public Service Company of New Mexico, he provided expert testimony
before the Public Utilities Commission of New Mexico regarding forecasted growth
of the El Paso and Juarez, Mexico markets.
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For Vermont Public Service, he provided expert testimony on the impact of its
demand-side management programs before the Public Service Commission of
Vermont.

Before staff members of the FERC, he assisted in the development of a review of the
implications of the restructuring in transmission assets’ cost of capital.

For Southern California Edison, he submitted testimony before the FERC describing
the implications for the electricity market of the manipulation of gas market prices.

He co-authored a report assessing the reliability implications of the New York
Independent System Operator’s (NYISO) modification of its rules regarding installed

capacity.

For a Midwest utility, he examined the implications of differing configurations of the
independent system operator on potential market power concerns. Assessed the
liability risk of an insurance company that provided coverage relevant to a mass tort
suit.

Assessed the potential liability of a utility under the Clean Air Act’s New Source
Review,

Assisted a U.S. electric utility in the preparation of a bid proposal to an industrial
firm for the leasing of a portion of a new power plant. The assignment included risk
analysis of the proposal, assessment of financial and rate impacts, and market
assessment of competitors’ potential offerings.

For a U.S. electric utility, he assisted in the valuation of generation assets for use in
its testimony on stranded costs. This included developing a financial model to
determine the generation assets’ market value, development of a convolution
algorithm to convert market scenarios into a probability distribution of asset values,
and statistical analysis of the relationship of the utility’s generation assets’ operating
costs in comparison to its competitors. The assignment also included testimony
preparation, interrogatories, and rebuttals.
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. For a U.S. electric utility, he assisted in the development of a legislative and

regulatory strategy with regard to restructuring. This assignment included generation
asset valuation in a competitive market, development of stand-alone transmission and
distribution rates under cost-of-service and performance-based regulation, and
estimation of strandable costs.

REPRESENTATIVE PAST EXPERIENCE

. For a gas utility, he assisted in the development of potential manufactured gas
liabilities for use in insurance recovery. For this assignment, he assisted in
estimating potential recovery under a variety of insurance allocation theories and
estimated the risk distribution of the estimates.

. He assisted a gas utility in the development of an assessment of the announcement
effect of environmental liabilities on its cost of capital. This assignment included
estimation of changes in betas for pre- and post- environmental liability
announcement.

. For an international development bank, he assisted in a generation resource needs
assessment for an Eastern European country as well as a determination of alternative
means to meet those generation needs. This assignment included an evaluation of the
impact of privatization on the country’s economy, its import and export sectors and
future development of Russian electricity and gas resources.

. For a California utility, he supervised short- and long-term forecasts of sales and peak
demand for use in resource and corporate planning. He supervised and helped prepare
forecast documentation for public hearings before the California Energy Commission
and represented the utility to the Commission on the forecast. He supervised the
design and implementation of long-term strategic planning and financial models for
the utility, and prepared both marginal and embedded cost of service studies for the
utility and assisted in their use for the design of customer rates. He evaluated the
impact of energy conservation programs and legislation on long-term system resource
requirements. Designed and implemented the residential survey of appliance holdings
and commercial customer equipment survey. He also designed and implemented the
load research survey for use in PURPA 133 submittals and cost of service studies.
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For the Electric Power Research Institute (EPRI), he was responsible for developing
and directing a research program to provide electric utilities the following
capabilities: marketing, marketing research, pricing and rate design, integrated
resource planning, capital budgeting, environmental impacts of electric utilities and
end-use technologies, load research, forecasting, and demand-side management
through software tools, database development and technology development. He
served as the final project manager of the Edison Electric Institute (EEI), Natural
Rural Electric Cooperatives- Association (NRECA), American Public Power
Association (APPA), and National Association of Regulatory Utility Commissioners
(NARUC) jointly sponsored Electric Utility Rate Design Study (EURDS).
Represented the Institute before various regulatory commissions, Federal agencies,
and utility executives. He served on the Environmental Protection Agency’s advisory
committee for the Clean Air Act Amendments. He also served as the operating agent
for Annex IV, Improved Methods for Integrating Demand-Side Options into Utility
Resource Planning, of the International Energy Agency Agreement on Demand-Side
Management.

For the investor-owned utilities of Wisconsin, he provided testimony before the
Public Service Commission of Wisconsin on the cost of capital.

-~ ACADEMIC HISTORY

Guest Lecturer, Energy Laboratory Short Courses, Massachusetts

Institute of Technology, Cambridge, MA

Visiting Lecturer, Department of Economics,

University of California, Davis; Davis, CA

Assistant Professor, Department of Economics and Mathematics,

University of the Pacific, Stockton, CA
Ph.D. Candidacy Requirements Completed, Columbia University, NY
Phil.M. (Economics and Mathematical Statistics) Columbia University
A.B. (Economics and Mathematics) The Florida State University, FL

" Time Senies and Econometric Forecasting, University of California
at Berkeley Engineering Extension Course

Data Analysis and Regression, American Statistical Association

Short Course, San Diego, CA

Wi

PN

1997-1998
1981-1982
1975-1980
1975
1975

1971
September 1979

August 1978
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PROFESSIONAL MEMBERSHIPS

American Statistical Association, Member of Committee on Energy Statistics, 1993-1999 '
Institute of Electrical and Electronics Engineers
Association of Energy Service Professionals, Board Member, 1991-1995
Journal of ADSMP, Editor, 1995
American Economic Association

HONORS

Who’s Who in the West 1984
Teaching Incentive Award, University of the Pacific 1979
Outstanding Young Men of America, Junior Chamber of Commerce - 1980
Teaching Assistantship in Econometrics, Columbia University : 1974
National Science Foundation Research Traineeship 1972-1974
Undergraduate and Graduate Research Assistantships, Florida State University 1968-1972
Omicron Delta Epsilon, Economics Honor Society 1971

PUBLICATIONS AND PRESENTED PAPERS

“Does SMD Need a New Generation of Market Models? Or How I Learned to Stop Worrying and
Enjoy Carrying a Pocket Protector,” SMD Conference, Washington D.C, December 5, 2002.

“Standard Market Design in the Electric Market: Some Cautionary Thoughts,” SMD
Conference, May 10, 2002, Chicago, Illinois.

“The Design of Tests for Horizontal Market Power in Market-Based Rate Proceedings” (with James
Bohn and Metin Celebi), The Electricity Journal, May 2002.

“The State of Performance-Based Regulation in the U.S. Electric Industry” (with D.E.M.
Sappington, J.P. Pfeifenberger, and G.N. Basheda), The Electricity Journal, October 2001.

“Deregulation and Monitoring of Electric Power Markets” (with R.L.Earle and J.D. Reitzes),
The Electricity Journal, October 2000.

“Lessons from the First Year of Competition in the California Electricity Market” (with R.L.Earle,
W.C. Johnson, and J.D. Reitzes), The Electricity Journal, October 1999.

“In What Shape is Your ISO?” (with J.P. Pfeiffenberger, G.M. Basheda and P.S. Fox-Penner),
The Electricity Journal, Vol. 11, No. 6, July 1998.
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“What’s in the Cards for Distributed Resources?” (with J. P. Pfeifenberger and P.R. Ammann), in
Special Issue of The Energy Journal, Distributed Resources: Towards a New Paradigm of the
Electricity Business, January 1998.

“One-Part Markets for Electric Power: Ensuring the Benefits of Competition” (with F.C. Graves,
E.G. Read, and R.L. Earle), in Power Systems Restructuring: Engineering and Economics, ed.
M. Hic, F. Galiana, and L. Fink, (Boston, MA: Kluwer Academic Publishers, 1998)

“Power Market Price Forecasting: Pitfalls and Unresolved Issues” (with R.L. Earle and F.C. Graves),
forthcoming in The Energy Journal.

Five EPRI reports and approximately 20 articles in EPRI Reports and Conference Proceedings.

“Insurance Recovery for Manufactured Gas Plant Liabilities” (with G.S. Koch and K.T. Wise),
Public Utilities Fortnightly, April 1997. .

“Real-Time Pricing-Restructuring’s Big Bank?” (with J.B. Wharton and P. Fox-Penner),
Public Utilities Fortnightly, March 1997.

“Load Impact of Interruptible and Curtailable Rate Programs” (with D.W. Caves, J.A Herriges, and
R.J. Windle), IEEF Transactions on Power Systems, Vol. 3, No. 4, November 1988.

“Estimating Hourly Electric Load with Generalized Least Squares Procedures” (With N. Toyama
and C.K. Woo.), The Energy Journal, April 1986.

“Transfer Function Estimation Using TARIMA,” SAS User’s Group International, 1982
Proceedings. Cary, North Carolina: SAS Institute. Inc., 1982.

»”

“Invited Editorial Response to Behavioral Community Psychology: Integrations and Commitments,
by Richard Winett, The Behavior Therapist 4(5), Convention, 1981.

Statistics Through Laboratory Experiences (with D. Christianson and D. Hughes), Stockton, CA:
University of the Pacific 1976-1977.

“Unsolved Advanced Problem,” American Mathematical Monthly, May 1975.

“Multiattribute Utility Theory and Earthquake Mitigation Policy” (with T. Munroe), Western
Economic Association Conference, June 1978.

“Introduction to Multivariate Data Analysis Techniques,” Bureau of Applied Social Research,
Columbia University, New York, NY, 1973.
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APPENDIX PQH-C: UNITS REPORTED TO THE CAISO AS UNAVAILABLE DUE TO REQUIRED MAINTENANCE
. ’ OR OTHER LIMITATIONS, WHERE SELLERS' INTERNAL RECORDS SHOW THAT THE UNIT WAS AVAILABLE
Period 4/3/00 - 4/6/00
Unit Redondo 6 (AES/Wilhams)
Summary of ISO outage [1] |Complete forced outage due to boiler tube leak between 4/3/00 @8:28 PM and 4/6/00 @9:19 AM. (Note that the
databases ’ Availability Table does not have entry for the end of the event)
Text in OutageTable [2] {Unit Out of Service - Boiler Tube Leak
' 4/3/2000 8:28 PM

= 4/6/2000 9:19 AM

) Availability Log Information [3] |Outage key: 523475
4/3/2000 8:28 PM (0 MW)

Text 1n General Log [4) |Not available.
Summary of GADS info [5] |A complete outage between 4/3/2000 10:00 PM and 4/6/2000 7:00 AM due to boiler tube failure.
Text in GADS (if outage {51 {Botler Tube Failure

S reported)

K Summary of CO Log [6] |The Control Operators log reflects that Redondo per. { pi d this shutdown, the unit did not trip off. The
log entry of 19:48 hrs on 4/3 reads "Bring Unit 6 down and off” (Alvarez, Nelson, McKnight). There 1s no
mention of a boiler tube leak. (Note: Mr McKnight consi: Iy keeps detailed logs). The midmght log indicates
the unit status as OUTAGE (emphasis added) although no log entries reflect any report to WESCO of problems.
The log does reflect tube repairs two days later.

Unit online on 4/6/00 @ 07:05.
o RMR Umit? . [7] |Yes
Generation during the penod? [8] |Between 4/3/2000 8:28 PM and 4/6/2000 9:19 AM, there was average metered generation of 22.64 MW during 4
hours of generation.
Bid in BEEP Stack and HA [9] |Between 4/3/2000 8:28 PM and 4/6/2000 9:19 AM:
Operating Reserves Markets? The average bid in the BEEP Stack was 134 MW. Bidding took place during 8 hours.
The average bid in HA Operating Reserve markets was 150 MW. Bidding took place during 6 hours.
System Conditions [10] {No ISO emergencies declared.
o~ i
» Observations
Likely Overall Conclusions Although the SLIC and GADS records are not conflicting, the Control Operator Log suggests that the outage due td
boiler tube leak was not real. :

[1]: CAISO's SLIC Databases: Qutage Table (outage_tbl), Availability Table (gen_abail _tbl).
{2] : Combined text fields from fields 'equipment', ‘outage coordinator text', and 'dispatch text'.
{3] : From fields PNT_DTS_PDT, UA_AVAIL, OUTAGE_KEY.
fa [4] : Not available.
’ [5]: AES outage data received in CD CAL-AES 01293 from the 5_9_01 FERC Request.
{6] : AES CD 6, AES-R012777-R012780.
: Direct quotes from CO/Shift Supervisor logs are in quotation marks. Log summaries are in plain text and opinions are italicized.
[7] : Unit characteristics and ownership identification derived from ISO data provided by the CA Attorney General.
[8] : data request Cal-ISO-1: CAL_ISO_1_Engy_xxxx.csv files.
(9] : BEEP Stack data from data request Cal-1SO-1: CAL_ISO_1_Engy_xxxx.csv files.
: Bids in Operating Reserve markets from data request Cal-1ISO-4: CAL_ISO_4_Gen_Sch2_xxxx.csv files.
[10] : List of CAISO-declared emergency periods from http://www.caiso.com/docs/0900326080/08/82/09003a6080088aa7 xls.
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APPENDIX PQH-C: UNITS REPORTED TO THE CAISO AS UNAVAILABLE DUE TO REQUIRED MAINTENANCE
OR OTHER LIMITATIONS, WHERE SELLERS' INTERNAL RECORDS SHOW THAT THE UNIT WAS AVAILABLE
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Penod

8/15/00

Unit

Alamitos 7 (AES/Williams)

Summary of 1SO outage
databases

m

Forced outage for 10 hours on 8/15/00 from 1:50 PM to 11:59 PM. Umit curtailed 134 MW due to Nox limits.

Text in OutageTable

2]

Alamitos #7 O/S - Cuntailed 134 MW - NOx Limits

Unit not available due to Nox limits

08/16/00 @0800: WESC reports that due to the cost of NOx requirements, it is not cost effective to run this umit at
the present cap of $250/MW. They said they would possibly run the unit if the price cap was substantially ligher
or hifted.

WESC reports Unit Available.

08/30/00 @ 0900 WESC Henry reports Alamitos #7 has been available and bids have are submitted. The unit will
be run discretionarily due to emissions credits running short.

Unit is curtailed 44MW due to engine trouble.

Availability Log Information

3]

Outage key: 534064
8/15/2000 1:50 PM (0 MW)
8/15/2000 11:59 PM (90 MW)

Text in General Log

{4}

Not available. -

Summary of GADS info

[5]

Derated to 90 MW between 7/30/00 11:59 PM and 9/8/00 1.00 PM due to problems in #4 engine pair.
Forced outage on 8/5/00 between 3:00 PM and 5:00 PM due to #3 expander vibration.

Text in GADS (if outage
reported)

(51

#4 engine pair
#3 expander vibration

Summary of CO Log [6] {8/15/00 1:26 PM WESCO requested unit on line. The umt was on and loading at 1331 and the umt was shutdown
and off line at 1415 at the request of WESCO.

RMR Unit? {71 {Ne

Generation during the period? [8] |Durng the overlap of ISO Stage 1 emergencies and the outage, there was averaged metered generation of 27.09 |

MW during 2 hours of generation.

Bid in BEEP Stack and HA
Operauing Reserves Markets?

{91

During the overlap of 1SO Stage 1 emergencies and the outage:
The average bid in the BEEP Stack was 74 MW. Bidding took place during 6 hours.
The average bid in HA Operating Reserve markets was 91 MW. Bidding took place during 7 hours.

System Conditions

[10]

An ISO Stage | emergency was declared on 8/15/00 1100-2000. .
An ISO Stage 2 emergency was declared on 8/15/00 1300-1930.

Observations

The umt was declared to be on forced outage due to high cost of NOx during a Stage 2 emergency day.

Likely Overall Conclusions

[1] : CAISO's SLIC Databases: Outage Table (outage_tbl), Availability Table (gen_abail_tbi).
[2] : Combined text fields from fields ‘equipment’, 'outage coordinator text', and 'dispatch text'.
{3] : From fields PNT_DTS_PDT, UA_AVAIL, OUTAGE_KEY.

[4] : Not available.

[5] : AES outage data received in CD CAL-AES 01293 from the 5_9_01 FERC Request.
[6] : AES-A008033 - AES-A008043.
: Direct quotes from CO/Shift Supervisor logs are in quotation marks. Log summaries are in plain text and opinions are rtalicized.
{7} : Unit charactenstics and ownership identification derived from 1SO data provided by the CA Attorney General.
[8] : data request Cal-ISO-1: CAL_ISO_1_Engy_xxxx.csv files.
[9] : BEEP Stack data from data request Cal-ISO-1: CAL_ISO_1_Engy xxxx.csv files.
: Bids in Operating Reserve markets from data request Cal-1SO-4: CAL_ISO_4_Gen_Sch2_xxxx.csv files.
[10] : List of CAISO-declared emergency periods from http://www.caiso.com/docs/09003a6080/08/82/09003a6080088aa7.xIs.
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APPENDIX PQH-C: UNITS REPORTED TO THE CAISO AS UNAVAILABLE DUE TO REQUIRED MAINTENANCE
OR OTHER LIMITATIONS, WHERE SELLERS' INTERNAL RECORDS SHOW THAT THE UNIT WAS AVAILABLE

Period 8/30/00 - 9/3/00

Unit El Segundo | (Dynegy)

Summary of ISO outage [1} 1175 MW scheduled outage berween 8/30/00 @916 PM - 9/3/00 @4:00 PM 1o repair generator brush rigging. The

databases outage was scheduled on 8/31 (late)

Text 1n OutageTabie {21 }#1 Unit O/S-Gen Brush Rigging
Repair generator brush ngging.

Return time duration of outage.

Availability Log Information {3] |Outage Key 535382:
8/30/2000 9:16 PM (0 MW)

. 9/3/2000 4:00 PM (175 MW)

Text 1n General Log [4] |Not available.

Summary of GADS nfo [5] 120 MW forced outage berween 8/11 12:00 AM - 9/1/60 12:00 AM. Unit on reserve shutdown between 8/30/00
@9:16 PM and 9/13/00 @3:40 AM.

Text m GADS (if outage [5] |For the outage period: prevent creep damage to IP rotor

reported)

Summary of CO Log [6] |"8/15/60 10:25 Irwin electnicians clear of brush rigging routines on 1&2. Grnd detectors on. Unit | main gen East
side changed 3 severely damaged brushes due to vibration. Unit 1 main exciter changed 2 brushes. No changes on
umt 2. Monitor unit 1 main generator brushes frequently.”

8/30/00 @ 1:28 PM, "Dynegy requests umit 1 and 2 off”, "not required ... due to low prices”. Unit 1 is tripped on
the same day @ 9:16 PM.

Unit 1 was disabled during the shut down with clearances 1ssued on Waterside, Turbine/Generator. Station
maintenance cleaned condensers during this time frame. Not much detail as 1o work being performed on brush
rigging other than commentators being ground.

RMR Unit? [7] INo

Generation during the period? [8] |Between 8/30/2000 9:16 PM and 9/3/2000 4:00 PM, there was metered generation of 4.28 MW during | hour of
generation.

Bid 1n BEEP Stack and HA [9] {Between 8/30/2000 9:16 PM and 9/3/2000 4:00 PM:

Operating Reserves Markets? The bid in the BEEP Stack was 150 MW. Bidding took place during 1 hour.

The average bid in HA Operating Reserve markets was 85 MW. Bidding took place during 2 hours.

System Conditions [10] |No ISO emergencies declared.

Observations The unit was on reserve shutdown "due to low prices” when a complete scheduled outage was declared to CAISO.
Moreover, CO logs indicate that the brush rigging routines on Unit | were performed on 8/15.
Likely Overall Conclusions Possible false reporting on the size and type of the outage.

[1] : CAISO's SLIC Databases: Outage Table (outage_tbl), Availability Table (gen_abail_tbl).
[2] : Combined text fields from fields 'equipment’, 'outage coordinator text', and 'dispatch text'.
[3] : From fields PNT_DTS_PDT, UA_AVAIL, OUTAGE_KEY.

[4] : Not available.

{5] : GADS event data received in response to CA-DYN - 1 -7 from CD dated 1/21/03; Docket No. EL0O - 95-069, et al.
: Reserve Shutdown event data received as Dynegy’s Fourth Response to the First Set of Data Requests CAL - DYN -38.
[6] : DYN AG 155440 - DYN AG 155483.
- Direct quotes from CO/Shift Supervisor logs are in quotation marks. "Log summaries are in plain text and opinions are italicized.
[7] : Unit characteristics and ownership identification derived from ISO data provided by the CA Anomey General.
[8] : data request Cal-ISO-1: CAL_ISO_I_Engy xxxx.csv files.
[9] : BEEP Stack data from data request Cal-ISO-1: CAL_ISO_1_Engy xxxx.csv files.
: Bids in Operating Reserve markets from data request Cal-1SO-4: CAL_ISO_4_Gen_Sch2_xxxx.csv files.
[10] : List of CAISO-declared emergency periods from http://www.caiso.com/docs/09003a6080/08/82/0900326080088aa7 xIs.
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APPENDIX PQH-C: UNITS REPORTED TO THE CAISO AS UNAVAILABLE DUE TO REQUIRED MAINTENANCE
OR OTHER LIMITATIONS, WHERE SELLERS' INTERNAL RECORDS SHOW THAT THE UNIT WAS AVAILABLE

Period 10/20/00 - 10/22/00

Unit Pattsburg | (Mirant)

Summary of ISO outage [1] |[Compiete forced outage between 10/18/2000 @12:32 AM and 10/22/2000 @!10:15 PM due to tube leak.

databases

Text 1n OutageTable 2} jUnit O/S - Tube Leak
Pittsburg Umt | ramping down and off-hne due to external tube leak. No ETR at this time.
10/18/00 2340: ETR extended to 10/22. SCEM/Pasquito

Availability Log Information {3] |Outage key: 539698
10/18/2000 12:32 AM (0 MW)
10/22/2000 10:15 PM (150 MW)

Text in General Log {4] iNot available. B

Summary of GADS nfo [5] |Derated 150 MW between 10/18/2000 1:05 AM and 10/20/2000 5:35 PM due to tube leak.
Unit on Reserve shutdown from 10/20/2000 5:35 PM through 10/22/2000 10:15 PM.

Text in GADS (if outage {5] {BLR FURN WALL TUBE LEAK

reported) EXTERNAL TUBE LEAK

Summary of CO Log [6] |"10/20/2000 5:35 PM: Reported OFM off #1 Unit Bir. tube leak repair to Todd @ SCEM, lifting 150 NMW
curtailment."
"10/20/2000 7:30 PM: Completed making #1 Boiler available, RT22550 released”
"10/22/2000 7:45 AM: Per Todd @ SCEM have #1 Unit 1n service and available for loading by 2400 tonight."
"10/22/2000 8:00 AM: Plugged 2 leaks in north half of #1 unit condenser and closed doors.”
"10/22/2000 10:15 PM: Paralleled #1 Unit to system, ntfd. Shean @ SCEM of same."
The log reflects the followming:
Tube leak repairs were completed and the unit was released as of 7:30 pm on 10/20/00. The log clearly indicates
those responsible for scheduling the unit were notified of the umt'’s availability at that time. The station
continued other “routine” repairs such as condenser tube leak investigations and repairs, however, there is no
evidence in the logs to suggest the unit could not be started up upon request That request was made top the
station on 10/22/00 at 7.45 am when the unut was requested 10 be started, on-line, and available for loading as of
midnight that night (10/22/00).

RMR Umt? [7] |Yes

Generation during the period? [8] [Between 10/20/2000 5:35 PM and 10/22/2000 10:15 PM, there was metered generation of 10.98 MW during 1

. |hour of generation.
Bid in BEEP Stack and HA [9] |Between 10/20/2000 5:35 PM and 10/22/2000 10:15 PM:

Operating Reserves Markets?

No bidding took place in the BEEP Stack. No bidding took place in HA Operating Reserve markets.

System Conditions

{19]

No ISO emergencies declared.

Observations

The GADS records and control operator logs indicate that the unit was available and on reserve shutdown afier
10/20/00 7:30 PM. However, SLIC records indicate the outage continued untl 10/22/00 10:15 PM.

Likely Overall Conclusions

[1] : CAISO's SLIC Databases: Outage Table (outage_tbl), Availability Table (gen_abail_tbl).
[2] : Combined text fields from fields "equipment’, ‘outage coordinator text', and 'dispatch text'.
[3] : From fields PNT_DTS_PDT, UA_AVAIL, OUTAGE KEY.

[4] : Not available.

[5] : GADS event data received on 2/3/03 in response to CAL-MIR-58 in CD 1278.
[6] : Response to Data Request CAL-MIR-58, CD (MIR_E4).
: Direct quotes from CO/Shift Supervisor logs are in quotation marks. Log summaries are in plain text and opinions are italicized.
[7] : Unit characteristics and ownership identification derived from 1SO data provided by the CA Attomey General.
[8] : data request Cal-ISO-1: CAL_ISO_1_Engy_xxxx.csv files.
[9] : BEEP Stack data from data request Cal-ISO-1: CAL_ISO_1_Engy xxxx.csv files.
: Bids in Operating Reserve markets from data request Cal-1S0-4: CAL_ISO_4_Gen_Sch2_xxxx.csv files.
{10] : List of CAISO-deciared emergency periods from http://www.caiso.com/docs/09003a6080/08/8a/09003a6080088aa7 xis.
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APPENDIX PQH-C: UNITS REPORTED TO THE CAISO AS UNAVAILABLE DUE TO REQUIRED MAINTENANCE
OR OTHER LIMITATIONS, WHERE SELLERS' INTERNAL RECORDS SHOW THAT THE UNIT WAS AVAILABLE

{:‘"‘"\
Penod 11/14/00 - 11/16/00
Unit Etiwanda 1 (Rehant)
Summary of ISO outage [1] |The unit had a complete forced outage between 11/14/2000 @12:01 AM and 11/16/2000 @6.03 AM due to
databases "Unit cooling tower out of service - 60 hour start delay".
Text in QutageTable {2} {Umit cooling tower out of service - 60 hour start delay.
o Availability Log Informatton [3] {Outage Key 541946
5 11/14/2000 12:01 AM (0 MW)
11/16/2000 6:03 AM (134.7 MW)
Text in General Log [4] |Not available, .
Summary of GADS info [5] {No outage reported, but the unit was on reserve shutdown between 11/3/2000 @11:48 AM and 11/16/2000 2:00
AM.
Text in GADS (if outage [5] |None
reported)
s Summary of Shift Supervisor Log| [6] |The umt was listed as "off not required” until 11/14/00.
' . 11/13/00:
"1520 #1 East Cooling Tower cleared to continue gutting (to accomodate Unit 2 Start-up)
But the unit was ordered to start-up on 11/14/00 @2:07 AM, and the start-up aborted at 5:55 PM due to
environmental concern with cooling towers. The log at 5:55 PM reads: _
"UNIT #1 START UP ABORTED - ENVIRONMENTAL CONCERN WITH UNIT #1 EAST COOLING
TOWER
CLEARED AND THREE CIRC. WATER PUMPS IN SERVICE . UNIT #1 EAST CT CLEARANCE WILL BE
C”‘ RELEASED ON 11/15/00 AND UNIT AVAILABLE FOR START UP - ROBERT.”
Unit still marked "off not required" on 11/15/00, Unit goes online 11/16/00 @ 0200.
It appears Etiwanda 1 was off not required while the I1SO experienced various Stage Emergencies. Unit was
returned to service and released at 1000 hours on 11/16/00.
RMR Unit? [7] [Yes
Generation during the period? {8] During the overlap of ISO Stage | emergencies and the outage, there was metered generation of 0.01 MW during 1
- hour of generation.
N Bid in BEEP Stack and HA [9] |Dunng the overlap of 1ISO Stage 1 emergencies and the outage:
Operating Reserves Markets? No bidding 100k piace in the BEEP Stack. No bidding took place in HA Operating Reserve markets.
System Conditions [10] {ISO Stage 1 emergency on 11/13/00 1658-2046; 11/14/00 1600- 2200; 11/15/00 0700-2300; 11/16/00 1600-2200.
ISO Stage 2 emergency on 11/13/00 1713-2048; 11/14/00 1700-1900; 11/15/00 1600-2000.
Observations An outage declared to ISO although the unit was on reserve shutdown according to company's own records.
- Moreover, the unit was "off-not required" during a period with Stage 2 emergencies.
- Likely Overall Conclusions

[1] : CAISO's SLIC Databases: Outage Table (outage_tbl), Availability Table (gen_abail _tbl).
[2] : Combined text fields from fields 'equipment’, 'outage coordinator text', and 'dispatch text'.
[3] : From fields PNT_DTS_PDT, UA_AVAIL, OUTAGE_KEY.
[4] : Not available.
[5] : GADS Event Data (Report 97). Received in response to CA -REL -1-35.
e [6] : Response to Data Request 36, CAL-REL 749,992,
: Direct quotes from CO/Shift Supervisor logs are in quotation marks. Log summaries are in plain text and opinions are italicized.
[7} - Unit characteristics and ownership identification derived from 1SO data provided by the CA Attorney General.
[8] : data request Cal-ISO-1: CAL_ISO_1_Engy_xxxx.csv files.
[91 : BEEP Stack data from data request Cal-ISO-1: CAL_ISO_1_Engy xxxx.csv files.
: Bids in Operating Reserve markets from data request Cal-ISO-4: CAL_ISO_4_Gen_Sch2_xxxx.csv files.
{10] : List of CAISO-declared emergency periods from http://www.caiso.com/docs/09003a6080/08/82/0900326080088aa7 xls.
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APPENDIX PQH-C: UNITS REPORTED TO THE CAISO AS UNAVAILABLE DUE TO REQUIRED MAINTENANCE
OR OTHER LIMITATIONS, WHERE SELLERS' INTERNAL RECORDS SHOW THAT THE UNIT WAS AVAILABLE

Penod

11/20/00 - 11/22/00

Unit

Qakland I (Duke)

Summary of 1SO outage
databases

—

[t

Complete forced outage between 11/19/00 @6:37 AM and 11/22/00 @12:00 PM due to lube oil cooier and coolin
fan needing reparr. Unit was also reported to have a forced outage between 10:15 AM and 3:10 PM on 11/20 due
to low fuel.

Although the initial ETR was 11/21, the ETR was extended to 11/27 by Duke. But Duke reported on 11/27 that the
unit was back to service on 11/22.

Text in QutageTable

2]

Unit unavailable, 0 MW

Unit was declared unavailable due to lube oil cooler and cooling fan needing repair.

11/21/00, 2126: New ETR of 11/27/00. RRR/Davis

11/27/00 1938: DETM(Tyler) reports unit was available for 57.7 MW since 11/22/00 1200 hours.-JM.
Unit is also unavailable due to low fuel.

Availability Log Information

(3]

Outage key: 542394

11/19/00 6:37 AM (0 MW)
11/22/2000 12:00 PM (57.7 MW)
Outage key: 542453

11/20/00 10:15 AM (0 MW)
11/20/00 3:10 PM (0 MW)

Text 1n General Log

(43

Not available.

Summary of GADS info

{51

Forced outage with 55 MW curtailment between 11/18/00 @12:34 PM and 11/20/00 @9:09 PM due to problems
n cooling air fan and lube oil cooler.

Text m GADS (1f outage
reported)

{51

K-1A loss of cooling air fan and generator lube oil cooler work.
COOLING AND SEAL AIR SYSTEM

Summary of CO Log

{6)

The CO log states on 11/20 @10:23 PM "Unit K1 A&B Available Full Load and reported same to CO".

Further review warranted concermng this outage. Information within log books does not support shutting down
units due to low fuel. Log entry to secure units was made at 1000 hours, but electronic time stamp of log indicate
the entry was made at 1500 hour. This was after the delivery of 5136 barrels of fuel.

Detail lacking within log as the repairs made to the Cooling and Seal Air System, which was logged as primary
reason for outage.

RMR Unit?

(7]

Yes

Generation during the period?

(8]

No generation. Condition 2 RMR unit.

Bid in BEEP Stack and HA
Operating Reserves Markets?

(9]

No bids. Condition 2 RMR unit.

System Conditions

(10

ISO Stage | emergency on 11/19/00 0915-2200, 11/20/00 0520-2100.
1SO Stage 2 emergency on 11/20/00 1645-1900.

Observations

GADS data and CO log indicate the unit was available as of 11/20 @ 10:23 PM, but the SLIC records show that
the unit came back from outage on 11/22 @ 12:00 AM.

Likely Overall Conclusions

[1]: CAISO's SLIC Databases: Outage Table (outage_tbl), Availability Table (gen_abail _tbl).
{2] : Combined text fields from fields 'equipment’, 'outage coordinator text', and 'dispatch text'.
{3] : From fields PNT_DTS_PDT, UA_AVAIL, OUTAGE_KEY.

[4] : Not available.

{5] : GADS event data received in response to CAL-DUKE-58 and CAL-DUKE-163 on 1/29/03.

[6] : Resp to Data Req

CAL-DUK-58 and CAL-DUK-163, CD number 27, received on 1/30/03.

: Direct quotes from CO/Shift Supervisor logs are in quotation marks. Log summaries are in plain text and opinions are italicized.
{7} : Unit characteristics and ownership identification derived from 1SO data provided by the CA Attomey General.
[8] : data request Cal-ISO-1: CAL_ISO_!_Engy_xxxx.csv files.
[9] : BEEP Stack data from data request Cal-1SO-1: CAL_ISO_1_Engy_xxxx.csv files.
: Bids in Operating Reserve markets from data request Cal-ISO-4: CAL_ISO_4_Gen_Sch2_xxxx.csV files.
[10] : List of CAISO-declared emergency periods from http://www.caiso.com/docs/09003a6080/08/8a/09003a6080088aa7.xls.
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APPENDIX PQH-C: UNITS REPORTED TO THE CAISO AS UNAVAILABLE DUE TO REQUIRED MAINTENANCE

OR OTHER LIMITATIONS, WHERE SELLERS’ INTERNAL RECORDS SHOW THAT THE UNIT WAS AVAILABLE

P
kY
Period 12/19/00 - 12/20/00
Umit Redondo 5 (AES/Williams)
Summary of ISO outage {1] |Unit on forced outage between 12/19/2000 7:18 PM and 12/20/2000 6:43 PM due to a boiler tube leak.
databases
Text in OutageTable 2] {Unit O/S - Botler Tube leak
Unit comung off line. No ETR
£~ 1918: Unit OFF line, No ETR at this ime
. 12/20/00 1148: WESC reports unit may be available to begin start-up by 2000 hours tonight, 1if test today reveal
no problems. WESC will keep 1SO informed of pending status.
Availability Log Information [3] {Outage key: 544780
12/19/2000 7:18 PM (0 MW)
12/20/2000 6:43 PM (175 MW)
12/21/2000 7:55 AM (40 MW)
“{Text tn General Log [4] {Not available.
PN
’ Summary of GADS info [5] [Unit on forced outage between 12/19/00 8:00 PM and 12/20/2000 8:00 PM due to boiler tube problems.
12/20/00 8:00 PM 10 12/29/00 12:00 PM unnt derated 55 MW due to weak boiler tubes.
Text in GADS (if outage [5] iBoiler Tube Leak
reported) Weak Boiler Tubes
Summary of CO Log [6] |The Control Operators log reflects that Redondo reported to WESCO a suspected boiler tube leak on 12/19/00 at
0455 hrs.
o At 1837 hrs that day. WESCO requested Umt 5 off at 1900 hrs (Jim).
\ Personnel on shift are Dixon. Saeed and Jackson.
At 1918 hrs the log reads: Unit 5 is off line. "Blr. tube leak".
Note: It is not tvpical 10 see quotes in the log in this manner unless a
statement 1s dehberately attributed to others.
On 12/20 at 1745 hrs the boiler is filled and no leaks are found. The unit
is released to WESCO and WESCO requests it be started.
RMR Unit? {71 |Yes
{m Generation durning the period? [8] |During the overlap of ISO Stage | emergencies and the outage, there was metered generation of 6.37 MW during 1
" |hour of generation.
Bid in BEEP Stack and HA {9] |Dunng the overlap of ISO Stage 1 emergencies and the outage:
Operating Reserves Markets? The bid in the BEEP Stack was 20 MW. Bidding took place during 1 hour.
No bidding took place in HA Operating Reserve markets.
System Conditions [10] |1SO Stage 1 emergencies on 12/15/00 0130-2400 and 12/20/00 0915-2400.
IS0 Stage 2 emergencies on 12/19/00 0915-2400 and 12/20/00 1410-2400.
o Observations The forced outage declared to the CAISO appears in GADS records too. The outage took place because of
‘ suspected boiler tube leaks. However, control operator log entries raise suspicions that the outage was not real.
There were no leaks found.
Likely Overall Conclusions Entries in the control operator logs suggest that the outage was not necessary.

oo

[17: CAISO’s SLIC Databases: Outage Table (outage_tbl), Availability Table (gen_abail_tbl).
[21: Combmed text fields from fields 'equipment’, 'outage coordinator text', and 'dispatch text'.

3]
4]
[5]
[6]

{71
(8]
(9]

: From fields PNT_DTS_PDT, UA_AVAIL, OUTAGE_KEY.

: th available.

: AES outage data received in CD CAL-AES 01293 from the 5_9_01 FERC Request.

: AES CD 6, AES-R013282-R013283.

: Direct quotes from CO/Shift Supervisor logs are in quotation marks. Log summaries are tn plain text and opinions are italicized.
: Umt characteristics and ownership 1dentification®derived from ISO data provided by the CA Attorney General.

: data request Cal-ISO-1: CAL_ISO_1_Engy_xxxx.csv files.
: BEEP Stack data from data request Cal-ISO-1: CAL_ISO_]_Engy_xxxx.csv files.
: Blds in Operating Reserve markets from data request Cal-1SO-4: CAL_ISO_4 _Gen_Sch2_xxxx.csv files.

[10]: Llst of CAISO-declared emergency periods from http://www.caiso.com/docs/09003a6080/08/82/0900326080088aa7.xls.
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APPENDIX PQH-C: UNITS REPORTED TO THE CAISO AS UNAVAILABLE DUE TO REQUIRED MAINTENANCE
OR OTHER LIMITATIONS, WHERE SELLERS' INTERNAL RECORDS SHOW THAT THE UNIT WAS AVAILABLE

Period 12/28/00 - 12/30/00

Unit - Etiwanda 1 (Reliant)

Summary of 1SO outage [1] {Complete forced outage between 12/28/2000 @8:59 AM and 12/30/2000 @12:30 PM due to "cooling water
databases tower work".

Text m OutageTable [2] JEtwanda #1 O/S

Etiwanda #1 unavailable due to forced cooling water tower work. ETR: 12/30/00 @ 1200

Availability Log Information

131

Outage Key: 545116
12/28/2000 8:59 AM (0 MW)
12/30/2000 12:30 PM (134.7MW)

Text in General Log [4] |Not available.

Summary of GADS info [5] |No outage reported.

Text in GADS (if outage {5] {None

reported)

Summary of Shift Supervisor Log| [6] |Further review warranted concermng this outage. Forced outage attributed to Cooling Water Tower work. Shift

Supervisors logs indicate temporary repairs to the cooling water tower were completed on 12/26/00 at 1645
hours. Enwanda Unit 1 was released to NORAM at 0520 on 12/27/00 At 0525 NORAM reported that Unit 1 was
not required for load at this ime. Shift Supervisors log on 12/28/00 at 0000 hours indicated Unit 1 is in standby
mode. On 12/28/00 REI requests ISO approval to repair 2E Cooling Tower Riser.

RMR Unit?

7

Yes

Generation during the period?

18]

Between 12/28/2000 8:59 AM and 12/30/2000 12:30 PM. there was no metered generation.

Bid in BEEP Stack and HA
Operating Reserves Markets?

9]

Between 12/28/2000 8:59 AM and 12/30/2000 12:30 PM:
No bidding took place 1n the BEEP Stack. No bidding took place in HA Operating Reserve markets.

System Conditions

{10]

No 1SO emergencies declared.

Observations

The GADS records and Shift Supervisor logs do not mention any outage during the period, but SLIC records show
a forced outage.

Likely Overall Conclusions

[1] : CAISO's SLIC Databases: Outage Table (outage_tbl), Availability Table (gen_abail_tbl).
[2] : Combined text fields from fields "equipment’, 'outage coordinator text’, and ‘dispatch text'.
[3] : From fields PNT_DTS_PDT, UA_AVAIL, OUTAGE _KEY.

[4] : Not available.

[S] : GADS Event Data (Report 97). Received in response to CA -REL -1-35.

[6] : Response to Data Request 36, CAL-REL 749,992. -
: Direct quotes from CO/Shift Supervisor logs are in quotation marks. Log summaries are in plain text and opintons are italicized.

[7] : Unit characteristics and ownership identification denived from ISO data provided by the CA Attorney General.

[8] : data request Cal-ISO-1: CAL_ISO_1_Engy_xxxx.csv files.

[91 : BEEP Stack data from data request Cal-1SO-1: CAL_ISO_} Engy xxxx.csv files.
: Bids in Operating Reserve markets from data request Cal-1ISO-4: CAL_ISO_4_Gen_Sch2_xxxx.csv files.

{10} : List of CAISO-declared emergency periods from http://www.caiso.com/docs/09003a6080/08/82/0900326080088aa7 xls.
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APPENDIX PQH-C: UNITS REPORTED TO THE CAISO AS UNAVAILABLE DUE TO REQUIRED MAINTENANCE
OR OTHER LIMITATIONS, WHERE SELLERS' INTERNAL RECORDS SHOW THAT THE UNIT WAS AVAILABLE

Period 12/28/00 - 12/30/00

Unit . Etiwanda 2 (Reliant)

Summary of 1SO outage [1] |Complete forced outage between 12/28/2000 @9:03 AM and 12/30/2000 @12:30 PM due to "cooling water
databases tower work”.

Text in QutageTable

2

Etiwanda #2 O/S
Etiwanda #2 unavailable due to forced cooling water tower work. ETR: 12/30/00 @ 1200

Availabihty Log Information

B3]

Outage Key: 545117
12/28/2000 9:03 AM (0 MW)
12/30/2000 12:30 PM (133.9 MW)

Text in General Log [4] |Not available.
Summary of GADS info [5] [No outage reported.
Text in GADS (1f outage {5] {None

reported)

Summary of Shift Supervisor Log|

{6]

0001 12/28 the unit was taken off line manually by operating personnel at the request of RE].

0900 12/28 REI reported to the station that the ISO had given approval to repair the Umt 2 East Cooling tower
rise which was leaking. These repairs were expected to be completed on Saturday AM (12/30). The work was
completed on 12/29 at 1651 hours. Both units 1 and 2 were called to start-up such that they be on and released
|[for loading on 1/2/01 at 5 am.

RMR Umit? [7] |Yes
Generation during the period? [8) {Between 12/28/2000 9:03 AM and 12/30/2000 12:30 PM, there was no metered generation.
Bid in BEEP Stack and HA [9] {Between 12/28/2000 9:03 AM and 12/30/2000 12:30 PM:

Qperating Reserves Markets?

No bidding took place in the BEEP Stack. No bidding took place in HA Operating Reserve markets.

System Conditions

[19]

No 15O emergencies declared.

Observations

According to the Shift Supervisor logs, the outage ended on 12/29, not on 12/30.

Likely Overall Conclusions

[1]: CAISO's SLIC Databases: Qutage Table (outage_tbl), Availability Table (gen_abail_tbl).
[2] : Combined text fields from fields 'equipment’, ‘outage coordinator text’, and 'dispatch text'.
[3]: From fields PNT_DTS_PDT, UA_AVAIL, OUTAGE_KEY.

{4] : Not available.

[5] : GADS Event Data (Report 97). Received in response to CA -REL -1-35,
[6] : Response to Data Request 36, CAL-REL 749,992.
: Direct quotes from CO/Shift Supervisor logs are in quotation marks. Log summaries are in plain text and opinions are nalicized.
{7] : Unat characteristics and ownership identification derived from 1SO data provided by the CA Attorney General.
[8] : data request Cal-ISO-1: CAL_ISO_1_Engy_xxxx.csv files.
{9] : BEEP Stack data from data request Cal-1SO-1: CAL_1SO_I_Engy_xxxx.csv files.
: Bids in Operating Reserve markets from data request Cal-1SO-4: CAL_ISO_4_Gen_Sch2_xxxx.csv files.
[10] : List of CAISO-declared emergency periods from http://www.caiso.convdocs/09003a6080/08/8a/09003a6080088aa7.xls.




A

sy

o~

3

=

Contains Protected Material -
Not Available to Competitive Duty Personnel

APPENDIX PQH-C: UNITS REPORTED TO THE CAISO AS UNAVAILABLE DUE TO REQUIRED MAINTENANCE
OR OTHER LIMITATIONS, WHERE SELLERS' INTERNAL RECORDS SHOW THAT THE UNIT WAS AVAILABLE

Period 1/26/01 - 1/28/01

Umit Euwanda 2 (Reliant)

Summary of 1SO outage [1] [Umt on Scheduled outage between 1/25/2001 @4:00 AM and 1/28/2001 @5:15 PM to repair vacuum leak.
databases i

Text in OutageTable

121

Unit O/S - Turbine Bearing Work
Unit out of seervice to repair major vacuum leak on #3 bearing for #2 turbine.
Emergency Return: Duration

Availability Log Information

{31

Outage key' 547369
1/25/2001 4:00 AM (0 MW)
1/28/200]1 5:15 PM (133.9 MW)

Text in General Log

{4]

Not available.

Summary of GADS info

(5]

Mamtenance Outage between 1/25/2001 4:30 AM and 1/26/2001 8:35 PM due to vacuum leak.
Unit on Reserve shutdown from 1/26/2001 8:35 PM through 1/28/2001 3:02 PM.

Text in GADS (:f outage
reported)

Loss of vacuum not attnbutable to a particular component such as air ejectors or valves; or, high back pressure not
attributable to high circulating water temperature, or vacuum losses from a known cause.
Vacoum Leak - #3 Turb Brg Drain

Summary of Shift Supervisor Log

(6]

1/25/01:

"0257 APPROVAL TO TAKE UNIT #2 DOWN AND OFF LINE - 4 DAYS OUTAGE."

"0312 REI REQUEST UNIT #2 SHUT DOWN ABORTED - ISO SCHEDULED 120 MWS ETGS UNIT #2 HRS;
0600, AND 0700. WILL CALL AFTER CONTACTING KEVIN - MATT."

"0337 REI APPROVAL TO REMOVE UNIT #2 FROM SERVICE FOR 4 DAYS OUTAGE"

"0430 UNIT #2 OFF LINE VIA PB."

The unit was "Off Line Not Needed"” according to the mghtshift entry on 1/26/01.

1/26/01:

"2035 Released Unit #2 to reliant.”

1/28/01:

"0405 Go into Startup on Unit #2 to be on ASAP."

"1502 UNIT #2 ON LINE."

Unit outage is suspicious in nature. No mention of vacuum problem on Unit 2 in Shift Supervisors nudnight log
data on 12/25/01. At 0337 on 12/25/0] REI approves removing Umt 2 from service for a four day outage. Log
entries report “unit down not needed” At 2033 hours on 1/26/01 control room released Unit 2 to REI. At 0405
on 01/28/0] the log reads “Go into startup on Unit #2 to be on ASAP”. Unit was on line at1502 hours. Unit
could have been called into service much sooner 1o assist ISO with various Stage Emergencies.

RMR Unit?

7

Yes

Generation during the peniod?

(8]

Durning the overiap of 1SO Stage | emergencies and the outage, there was average metered generation of 14.24
MW during 4 hours of generation.

Bid-in BEEP Stack and HA
Operating Reserves Markets?

191

During the overlap of ISO Stage 1 emergencies and the outage:
No bidding took place in the BEEP Stack. No bidding took place in HA Operating Reserve markets.

Market Conditions

[10]

ISO Stage 1, 2, and 3 emergencies on 1/26/01 0001-2359, 1/27/01 0001-2359 and 1/28/01 0001-2359.

Observations

GADS records and CO logs indicate that the outage ended and the unit was available on 1/26/01 at 8:35 PM. But
the SLIC shows the outage continued until 1/28/01 at 5:15 PM.

Likely Overail Conclusions

{1] : CAISO's SLIC Databases: Outage Table (outage_tbl), Availability Table (gen_abail_tbl).

{2] : Combined text fields from fields "

', ‘outage coordinator text', and ‘dispatch text'.

Uit

{3]: From fields PNT_DTS_PDT, UA_AVAIL, OUTAGE_KEY.

[4] : Not available.

{5] : GADS Event Data (Report 97). Received in response to CA -REL -1-35.
[6] : Response to Data Request 36, CAL-REL 749,992.
: Direct quotes from CO/Shift Supervisor logs are in quotation marks. Log summaries are in plain text and opinions are itahcized.
[7] : Unit characteristics and ownership identification derived from 1SO data provided by the CA Attorney General.
[8] : data request Cal-ISO-1: CAL_ISO_1_Engy_xxxx.csv files.
{9] : BEEP Stack data from data request Cal-ISO-1: CAL_ISO_1_Engy_xxxx.csv files.
: Bids in Operating Reserve markets from data request Cal-1SO-4: CAL_ISO_4_Gen_Sch2_xxxx.csv files.
[10] : List of CAISO-declared emergency periods from http://www.caiso.com/docs/09003a6080/08/82/0900326080088aa7 xls.
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APPENDIX PQH-C: UNITS REPORTED TO THE CAISO AS UNAVAILABLE DUE TO REQUIRED MAINTENANCE
OR OTHER LIMITATIONS, WHERE SELLERS' INTERNAL RECORDS SHOW THAT THE UNIT WAS AVAILABLE

Pertod

3/20/01 - 3/21/01

Unit

|Pruisburg 1 (Mirant)

v of 1SO outage darab

I

Forced outage from 3/8/2001 12 25 PM 10 3/21/2001 4 47 PM due to massive boiler rube leak

Text in QutageTable

2

Unit O/S - boler tube Jeak

03/08/01, 1225 Umit tripped off line due 10 massive boiler tube leak ETR 2-3 days to ascertam damage and repair
03/10/01, 08333 ETR delayed by two days New ETR s 3/13/01 at 0001 hrs

0132 12 March 200] Revised ETR, 1800 17 March 2001 KAG

03/12/01 1138 Per MaranvChns. new ETR is 3/18/01, due to more tube damage than anuicipated TPD

0915 14 March 200] Revised ETR 1800 21 March 2001 KAG

Avalabihity Log Informauon

B

Qutage key- 551578
3/8/2001 12.25 PM (0 MW)
3/21/2001 4 47 PM (142 MW)

Text in General Log

4]

Not avarlable

Summary of GADS mfo

{51

Unit on Reserve Shutdown from 3/20/2001 2 15 PM through 3/21/2001 2 35 AM

Curtaded 13 MW staruing 1/1/2001 (ndefinnely) due 1o control probk

Curtarled 8 MW between 2/21/2001 3 22 PM and 3/25/2001 12 42 AM due to Un1t 7 being on Start-up bank
Curtailed 150 MW berween 3/8/2001 12 28 PM and 3/20/2001 2:15 PM due to boiler tube Jeak

Text n GADS (if outage
[reported)

[

BLR COMB/STEAM CONTROLS

Combusuon Controt Problems

SWTCHYRD CIRCUIT BREAKERS

1SO Net MW at ful load oniy 142 MW due to #7 Umit on Start-up Bank

BLR FURN WALL TUBE LEAK

Botler tube jeak (1000 - 1090) -

Summary of CO Log

[6]

CO logs On 3/8/01, the unit mpped due to borler "tube leak m Fire box"

"3/20/2001 6 00 00 AM: D Tharp report off #1 bosler RT 23001 *

"3/20/2001 2.15 00 PM Reported off #1 Umi clearance to Terecina @ MAEM, #1 Umit on reserve shutdown,
but #1 Blr 15 lite-off for start up (16 Hr Cald Start-up tsme)”

"3/20/2001 4 42.00 PM Per Switch log ACO M/A #1 Umit from Reserve Shutdown™

"3/20/2001 8:54:29 PM Requested T O Ccollins Complete yard switching to M/A #1 Unit from fuel economy”
"3/20/2001 9 08 04 PM. T.0 Colims Complered yard switching to M/A #1 Unnt from fuct economy™
"3/20/2001 11 00 00 PM #1 UNIT IS LITE OFF, #2 UNIT 1S DOWN,

#3 & #4 UNIT ARE ON LINE "

“3/2172001 2.35 00 AM #1 UNIT IS PAR. WITH THE SYSTEM "

The logs reflect a masstve tube leak m the fire box which exnnguished the flames and resulted in the shutdown of
the umit  This tvpe of result from a tube leak legitimizes the severity of the leak

The logs reflect completion of tube leak repairs on 3/19/01 at 9 30 am with the untt drained to proper firing level
[for start-up at 8 27pm that don

The unit staved off line unnl released 10 MAEM and called upon for start by

MAEM on 3/20/01 at 2.1 5pm

In the interim period betw een the completion of the rube repairs and the start of the

umt the boler air preheaters were washed and some condenser rube repairs were done

/1 would appear that fatlure to conduct these maintenance tasks would not have kept the umit from starting

1f requested

RMR Unit®

{71

Yes

Generation duning the period?

(8}

Duning the overlap of 1SO Stage 1 emergencies and the outage, there was average metered generation of 88 61 MW
duning 11 hours of generatnon

Bid in BEEP Stack and HA
Operaung Reserves Markets?

91

Duning the overlap of 15O Stage 1 emergencies and the outage
The average bid m the BEEP Stack was 22 MW  Budding took place durng 2 hours
No bidding took place 10 HA Operating Reserve markets

Market Conditions

(10}

150 Stage ! emergencies on 3/20/01 0001-2159 and 3/21/01 0626-2259
1SO Stage 2 emergency on 3/20/01 0001-2159
1SO Stage 3 emergency on 3/20/01 0917-1430

Obscrvations

The umit was ready 10 generate on 3/21 @2 35 AM according 1o logs, but the SLIC records show outage ended on
3721 @ 447PM

Likely Overall Concl S

The unit was likely held off the market dunng an day after the unn came back from outage

{1} - CAISO's SLIC Databases: Outage Table (outage_tbl), Avaiabiliry Tabie (gen_abail_tbl).

[2] Combmed text fields from ficlds '

4

, ‘outage text’, and 'disp text’

{3} From fields PNT_DTS_PDT, UA_AVAIL, OUTAGE_KEY

{4] Not availabie.

{5] - GADS event data recerved on 2/3/03 m response to CAL-MJR-58 in CD 1278.
[6] Response to Data Request CAL-MIR-58, CD (MIR_E4)
Direct quotes from CO/Shift Supervisor logs are 1n quotation marks Log summanes are i plain text and opimons are nalicized.

{71 Unnch and

denti denved from 1SO data provided by the CA Aomey General

[8] data request Cal-ISO-1: CAL_ISO_1_Engy_xxxx.csv files
{9} BEEP Stack data from data request Cal-ISO-1 CAL_ISO_]_Engy_xxxx csv files
Bids 10 Operating Reserve markets from data request Cal-1S04 CAL_ISO_4_Gen_Sch2_xxxx csv files
{10] List of CAISO-declared emergency periods from htp.//www caiso. 7 xls.
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APPENDIX PQH-C: UNITS REPORTED TO THE CAISO AS UNAVAILABLE DUE TO REQUIRED MAINTENANCE
OR OTHER LIMITATIONS, WHERE SELLERS' INTERNAL RECORDS SHOW THAT THE UNIT WAS AVAILABLE

A,

Penod 4/9/01 - 4/10/01
Unit . Ellwood (Reliant)
Summary of 1SO outage {11 jUm1 on forced outage between 1/12/2001 5:50 PM and 4/10/2001 6:24 AM due to exciter trouble.
databases
Text in OutageTable [2] [Goleta/Ellwood jet O/S - Exciter Trouble
Exciter trouble
. 02/14/01, 1105: The generator rotor-has been removed and 1s being machined. Tentative ETR 3/16/01.
A 04/07/01 @ 0438 NES1/Wilson reports new ETR 04/09/01 @ 2359
04/10/01 @ 0320 NES1/Sticka reports new ETR 04/10/01 @ 2359
Availabihity Log Informanon [3] {Outage key: 546441
1/12/2001 5:50 PM (0 MW)
1/23/2001 2:55 PM (0 MW)
4/10/2001 6:24 AM (56.1)
Text in General Log {41 |Not availabie.
i Summary of GADS info [5] |Unit on forced outage between 1/12/2001 5:48 PM and 4/9/2001 3:13 PM due to rotor windings.
N Unit on Reserve shutdown from 4/9/2001 3:35 PM through 5/6/2001 12:01 AM.
Text in GADS (if outage [5] jRotor windings
reported) Open field on generator
Summary of Shift Supervisor Log| [6] [Not available.
RMR Unit? {71 [No
Generation during the penod? {8] |During the overlap of ISO Stage 1 emergencies and the outage, there was no metered generation.
:«‘\ Bid in BEEP Stack and HA [91 |Dunng the overlap of ISO Stage | emergencies and the outage:
Operating Reserves Markets? No bidding took place in the BEEP Stack. No bidding took place 1n HA Operating Reserve markets.
System Conditions {107 {1SO Stage 1 emergency on 4/9/01 0750-1045.
ISO Stage 2 emergency on 4/9/01 0750-1045.
Observations GADS records indicate that the outage ended on 4/9/01 at 3:13 PM, but Dynegy waited until 4/10/01 at 6:24 AM
to notify the CAISO about the end of the outage.
. Likely Overall Conclusions ! -

{11: CAISO's SLIC Databases: Outage Table (outage_tbl), Availability Table (gen_abail_tbl).
[2] : Combined text fields from fields 'equipment’, ‘outage coordinator text, and 'dispatch text'.
[3} : From fields PNT_DTS_PDT, UA_AVAIL, OUTAGE KEY.
{4] : Not available.
{5]: GADS Event Data (Report 97). Received in response 1o CA -REL -1-35.
[6] : Not available.
o [7] : Uit characteristics and ownership identification derived from I1SO data provided by the CA Attorney General.
[8] : data request Cal-150-1: CAL_ISO_1_Engy_xxxx.csv files.
[97 : BEEP Stack data from data request Cal-1SO-1: CAL_I1SO_I_Engy_xxxx.csv files.
: Bids in Operating Reserve markets from data request Cal-1SO-4: CAL_1S0_4_Gen_Sch2_xxxx.csv files.
[10] : List of CAISO-declared emergency periods from htip://www.caiso.com/docs/09003a6080/08/82/09003a6080088aa7.xls.
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APPENDIX PQH-C: UNITS REPORTED TO THE CAISO AS UNAVAILABLE DUE TO REQUIRED MAINTENANCE
OR OTHER LIMITATIONS, WHERE SELLERS' INTERNAL RECORDS SHOW THAT THE UNIT WAS AVAILABLE

Penod

5/12/01 - 5/14/01

Unit -

Etiwanda | (Reliant)

Summary of ISO outage
databases

f1}

Complete forced outage between 5/9/01 @10:38 PM and 5/14/01 @1:25 PM due to boiler tube leak and unit water
wall trouble.

Text in OutageTable

(2]

Unit water wall trouble. ETR 5/31/01.
Etiwanda 1 not available - boiler tube leak
05/14/01 0012 NESI reports the unit is in start up at this ime. Once paralleled it will be released for full load.

Availability Log Information

03]

Outage Key 557928

5/9/2001 1:10 PM (54 MW)
5/14/2001 1:25 PM (79MW)
Outage key 558002

5/9/2001 10-38 PM (0 MW)
5/14/2001 1:26 PM (134.7 MW)

Text in General Log

[4

Not available.

Summary of GADS info [5] |A complete forced outage between 5/9/01 @10:35 PM and 5/12/01 @12:45 AM due to boiler tube leak and water
wall trouble.
Unit on reserve shutdown between 5/12/01 @12:45 AM and 5/14/01 @1:15 AM.

Text in GADS (if outage [S] [Between 5/9 and 5/12: Boiler tube Leak Waterwall #28 E>W East side; furnace wall.

reported) No outage reported between 5/12 and 5/14.

Summary of Shift Supervisor Log] [6] [Not available.

RMR Unit? {71 {Yes

Generation during the period? [8] |Between 5/12/2001 12:45 AM and 5/14/2001 1:15 AM, there was metered generation of 4.92 MW during | hour
of generation.

Bid in BEEP Stack and HA [9] |Between 5/12/2001 12:45 AM and 5/14/2001 1:15 AM:

Operating Reserves Markets? No bidding took place in the BEEP Stack. No bidding took place in HA Operating Reserve markets.

Systern Conditions [10] |No ISO emergencies declared.

Observations

Likely Overall Conclusions

False declaration of forced outage between 5/12 and 5/14 when in fact the unit was on reserve shutdown.

1]
{21
£31-
[4] : Not available.
(51
{6
7]
[8

: Not available.

: CAISO's SLIC Databases: Qutage Table (outage_tbl), Availability Table (gen_abail_tbl).
: Combuned text fields from fields ‘equipment’, ‘outage coordinator text', and 'dispatch text'.
From fields PNT_DTS_PDT, UA_AVAIL, OUTAGE_KEY.

: GADS Event Data (Report 97). Received in response to CA -REL -1-35.

: Unit characteristics and ownership identification derived from ISO data provided by the CA Attomey General.
: data request Cal-1SO-1: CAL_ISO_1_Engy_xxxx.csv files.

[9] : BEEP Stack data from data request Cal-ISO-1: CAL_ISO_1_Engy_xxxx.csv files.
: Bids in Operating Reserve markets from data request Cal-1SO-4: CAL_ISO_4_Gen_Sch2_xxxx.csv files.
[10] : List of CAISO-declared emergency periods from http://www.caiso.com/docs/09003a6080/08/8a/09003a6080088aa7 xis.
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APPENDIX PQH-C: UNITS REPORTED TO THE CAISO AS UNAVAILABLE DUE TO REQUIRED MAINTENANCE
OR OTHER LIMITATIONS, WHERE SELLERS' INTERNAL RECORDS SHOW THAT THE UNIT WAS AVAILABLE

von,
{

Period 5/30/01 - 5/31/01
Unit Etiwanda 5 (Reliant) .
Summary of 1SO outage [1] |Unit on forced outage from 5/30/2001 6:25 PM through 5/31/2001 5:34 AM because operators unable to get
databases turning gear moving.
Text in OutageTable {2) junable to get uming gear moving
05/31/01 0110 matt reports the electricians called out to repair this problem unsuccessful. Will wait for others in
PN the moming to look at problem. Possible ETR 1s noon.
h Availability Log Information [31 |Outage key: 559906
5/30/2001 6:25 PM (0 MW)
5/31/2001 5:34 AM (130 MW)
6/4/2001 2:09 AM (130 MW)
Text in General Log {4] {Not available.
o~ Summary of GADS nfo [5] {Unit on Reserve Shutdown from 5/30/2001 5:30 PM through 5/31/2001 9:59 AM. No outage mentioned.
* Text in GADS (if outage {5] |None.
reported)
Summary of Shift Supervisor Log| [6] |Not available.
RMR Unit? [7] |No
Generation during the period? [8] |During the overlap of ISO Stage 1 emergencies and the outage, there was no metered generation.
Bid in BEEP Stack and HA [9] |During the overlap of ISO Stage 1 emergencies and the outage:
e Operating Reserves Markets? No bidding took place in the BEEP Stack. No bidding took place in HA Operating Reserve markets.
) System Conditions {10] JISO Stage | emergencies on 5/30/01 1130-2359 and 5/31/01 0900-2300.
ISO Stage 2 emergency on 5/30/01 1400-2359 and 5/31/01 1132-2215.
Observations The GADS records show a reserve shutdown during the period when Reliant declared a forced outage to the
CAISO.
Likely Overall Conclusions The unit was likely withheld dunng emergency periods.
& [1] : CAISO's SLIC Databases: Outage Table (outage_tbl), Availability Table (gen_abail_tbl).

[2] : Combined text fields from fields ‘equipment’, 'outage coordinator text', and 'dispatch text'.
[3} : From fields PNT_DTS_PDT, UA_AVAIL, OUTAGE_KEY.
[4] : Not available.
[5] : GADS event data recerved on 2/3/03 in response to CAL-MIR-58 in CD 1278.
[6] : Not available.
[7] : Unit characteristics and ownership identification derived from 1SO data provided by the CA Atiomney General.
o, {8] : data request Cal-1SO-1: CAL_ISO_I_Engy_xxxx.csv files.
' [9] : BEEP Stack data from data request Cal-ISO-1: CAL_ISO_1_Engy xxxx.csv files.
: Bids in Operating Reserve markets from data request Cal-ISO-4: CAL_1SO_4_Gen_Sch2_xxxx.csv files.
[10] : List of CAISO-declared emergency periods from http://www.caiso.com/docs/0900326080/08/82/09003a6080088aa7.xls.
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APPENDIX PQH-D: ANOMALOUS OUTAGE EVENTS

Period

11/18/00 - 12/5/00

Umit

El Segundo | and 2 (Dynegy)

Exhibit CA-10, Appendix D
Page 34 of 158

Summary of 1SO outage
databases

{1

Complete forced outage between 11/19/00 1 05 PM and 12/5/00 5-40 AM for Umit 1. and 11/19/00 1-05 PM and
12/5/00 6 40 AM for Unit 2. due to an mabihity to staff the plant (staff on vacation).

Text in OutageTable

2]

Unit O/S - Plant Staffing

11/21/00 LIT

Per Mike Stewan,

Unuts | and 2 boilers are currently stil full of water

We are not able 1o restart these units because we do not have the operator staffing dunng winter months 1o start
these units safety We have to call on our operators to work overime 1o run Units § and 2 but because of vacation
schedules, we are not able to get the operators to come m.

Per G.Larsen, Extend outage to 5/1/01. Noufied Gen Desk.

El Segundo #1 unavailable due to inability to staff plant. Uit was ordered on 11/19 @ 1211.

El Segundo #2 unavatlable due to mability 1o staff plant. Unit was ordered on 11719 @ 1211

Availabihty Log Information

3

Unit 1

Outage key" 542397
11/19/2000 1:05 PM (0 MW)
11/20/2000 12:42 AM (0 MW)
12/5/2000 5:40 AM (175 MW)
Unit 2 .

Outage key: 542398
11/159/2000 1-05 PM (0 MW)
11/20/2000 12:45 AM (0 MW)
12/5/2000 6 40 AM (164 MW)

Text m General Log

{4

not availabie

Summary of GADS info

[}

Unit 1 on Reserve Shutdown from 11/18/2000 12:06 AM through 12/1/2000 1200 AM.
Unit 2 on Reserve Shutdown from 1 1/18/2000 12:20 AM through 12/1/2000 12:00 AM

Text in GADS (f outage
reported)

I51

None

Summary of CO Log

6

—d

Unit off-line 11/18/00 @ 0600: Umits were removed from service.

"1800 Nightshnft Unit 1 and 2 down not needed”

"1850 Uit 1 and 2 Control room de-manned.”

'Unit 1 and 2 return on 12/5/00 @ 0544 and 0624, respectively,

The log reflects that both units were shutdown and remained off hine not needed for the entire period. There 1s
NO evidence from the logs that these unuts could not operate.

RMR Unit?

4|

No

Generation during the penod?

(8

Unit 1.

Durning the overlap of 1SO Stage 1 emergencies and the outage, there was no metered generation.

Uit 2

During the overlap of ISO Stage ] emergencies and the outage, there was metered generation of 2.09 MW dunmg |
hour of generation.

Bid in BEEP Stack and HA
Operating Reserves Markets”

[91

During the overlap of ISO Stage 1 emergencies and the outage:
Unit 1. No bidding took place in the BEEP Stack. No bidding took place m HA Operating Reserve markets.
Unit 2: No bidding took place 1n the BEEP Stack. No bidding took place in HA Operating Reserve markets.

System Conditions

[10]

1S0 Stage 1 emergency on 11/19 0915-2200, 11/20 0520-2100, 12/4 0657-2200 and 12/5 0535-2200.
1SO Stage 2 emergency on 11/20 1645-1900, 12/4 1600-2159 and 12/5 1600-2100.

Observations The forced outage in the ISO's records do not show up i GADS data. Dynegy did not want to start the umts
b the op were on ion!!
Likely Overall Conclusions The units were made unavailable (operators on vacation) during 1SO emergency conditions.

[11: CAISO's SLIC Databases: Outage Table (outage_tbl), Avarlability Table {(gen_abail_tbi).

[2] - Combined text fields from ficlds 'equip ", ‘outage d

text', and 'dispatch text'.

[3] - From fields PNT_DTS_PDT, UA_AVAIL, OUTAGE _KEY.

{4] : Not available.

[5]: GADS Reserve Shutdown event data recewved as Dynegy's Fourth Response to the First Set of Data Requests CAL - DYN -38.

[6] - DYN AG 155634 - 155674.

: Direct quotes from CO/Shift Supervisor logs are n quotation marks. Log summaries are m plain text and opinions are wtalicized.
[7] : Unit characteristics and ownership identification derived from ISO data provided by the CA Attorney General.
[8] . data request Cal-ISO-1: CAL_ISO_I_Engy_xxxx.csv files.
[9] BEEP Stack data from data request Cal-1SO-1: CAL_ISO_1_Engy_xxxx.csv files.
Bids in Operating Reserve markets from data request Cal-ISO-4- CAL_ISO_4_Gen_Sch2_xxxx.csv files.
[10] : List of CAISO-declared emergency periods from http://www.caiso.com/docs/09003a6080/08/82/0900326080088aa7.xls.
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APPENDIX PQH-D: ANOMALOUS OUTAGE EVENTS

Penod 3/30/01 - 6/13/01

Unnt Enwanda 3 {(Rehant)

S y of ISO owtage [1] {Complete forced outage between 3/30/01 @12-45 AM and 6/13/01 @10:25 AM due to boiler tube leak and SCR
|databases work, but extended for two hs due to fi ] reasons

Text in OutageTable

2]

Umit O/S - Tube Leaks/ SCR work

3/30/01. 1457: Recerved a phone call from Kevin Frankeny reporting that the ETR of 0800, 4/2/01 given to the
1SO by Mart Elhiot, was incorrect and Reliant would not know the ETR until AM on 4/3/01.

2348 03/29/01 Noufied NES/Elhott Euwanda Unit 3 1s to remain on line and available If Unit 3 1s Forced out with
tube leaks, work 1s to be expedited (work around the clock) so the unit can be returned 10 service ASAP.

0045 3/30/01 Unit 3 Forced out of service, tentative ETR 4/2/0]1 @ 0800 Eott/Olson

04/03/01 1626 Per NES/David the management should be n around 0500 hrs tomorrow, 04/04/01 OK. I will
make a new ETR of 0800 on 04/04/01 TPD

04/04/01 1155 - Per NES/Frankeny, outage is extended to 6/11/0]

11535 Frankney notfied Sal Cardinale that he dissussed this return date with Greg Van Pelt and was passing on to
realtime that they intend to proceed with this exteneded outage even though realtime operations requested that this
umit be retuned when the tube leak was repaired. Frankney says the reasons are financial.

06/12/01 0630 - Per NES/Elliot, no word yet on this umit.

Availability Log Information

Outage Key: 553611
3/30/2001 12°45 AM (0 MW)
6/13/2001 10 25 AM (320 MW)

Operating Reserves Markets?

Text in General Log [4] INot available.

Summary of GADS info {5] ]A complete pianned outage for full capacity between 3/30/01 12:44 AM and 6/19/01 04.30 AM n order to instal}
SCR and inspect turbmne.

Text in GADS (if outage {5] |Other SCR problems

reported) Install SCR + HP/IP Turb Insp

Summary of Shift Supervisor Log | [6] [Not available.

RMR Unnt? {71 |Yes

Generation duning the pertod? [8] ]During the overlap of ISO Stage 1 emergencies and the outage, there was no metered generation.

Bid m BEEP Stack and HA [9] jDuning the overlap of 1SO Stage 1 emergencies and the outage:

No bidding took place in the BEEP Stack No bidding took place in HA Operating Reserve markets

System Conditions

{10

2 Stage 3, 13 Stage 2, and 13 Stage 1 emergencies dunng the penod.

Observations 1SO notified Reliant that the umt should remam on-line. If a forced outage occurs. the repairs should be done
laround the clock to make the umt available ASAP. However, the outage tock more than 2 months due to
“financial” reasons.

Likely Overail Conclusions

[1] : CAISO's SLIC Databases: Outage Table (outage_ tbl), Availability Table (gen_abail_tbl).

[2) - Combined text fields from fields 'equip ', ‘outage d

text', and 'dispatch text'

[3] : From fields PNT_DTS_PDT. UA_AVAIL. OUTAGE_KEY.

{41 : Not available.

{5] : GADS Event Data (Report 97). Recerved in response to CA -REL -1-35

[6] : Not available.

{71 . Unst charactenistics and ownership 1dentification derived from ISO data provided by the CA Attomey General.
[8] : data request Cal-1SO-1: CAL_ISO_]_Engy_xxxx.csv files.
[9] : BEEP Stack data from data request Cal-ISO-1: CAL_ISO_1_Engy_xxxx.csv files.
* Bids in Operating Reserve markets from data request Cal-ISO-4: CAL_ISO_4_Gen_Sch2_xxxx.csv files.
[10] : List of CAISO-declared emergency periods from http.//www.caiso.com/docs/09003a6080/08/82/0900326080088aa7 xIs.

Exhibit CA-10. Appendix D
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APPENDIX PQH - F

Comparison of National and California Outage Rates

s
N ~

1. Ihave examined and compared available data on national and California generating
units’ outage rates. This is sometimes known as a “benchmark analysis.”

- 2. The benchmark analysis I have done compares performance statistics observed at the

-

power generation units that AES, Duke, Dynegy, Mirant, and Reliant operate in

California to a national benchmark of power generation units. I examined 81 units in
o~ the Sellers’ group. The benchmark consists of all units of the same technology as the
Sellers’ units with a positive net capacity factor in the year 2000. Any patterns in the
deviation of the statistics measured at the Sellers” units from those measured at units
of the national benchmark would need to be explained by factors idiosyncratic to the

Sellers’ units.

3. Iperformed the analysis for two measures of a generating unit’s availability for the
generation of power. These are net capacity factor (“NCF”) and a proxy for
equivalent forced outage rate (“EFOR™).

The net capacity factor of a generating unit is a measure of how much of its/potential

output a unit actually generated over a given period. It is calculated by the following

formula:
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Yes, I examined the relationship of such bid mark-ups to market conditions
and to each individual Seller’s position in the market at the time of the bids. If
the bid mark-ups of the Sellers is independent of their costs, then clearly they
are capable of exercising market power. However, 1 examiﬁed the relationship
between the bid mark-ups and what I call condition variables, specifically the
tightness of the market and the depth of Sellers’ positions in the market, to see
if there was a systematic relationship between them. If the bid mark-ups
increase with the tightness of the market or with the depth of Sellers’ holdings
in the market, then clearly the Sellers not only possess market power but they
are also exercising it intentionally based upon opportunities presented in the

marketplace and their own ability to capitalize upon increased prices.

Why did you choose to examine these two particular features of the market,
market tightness and Sellers’ market position?

I chose these two features of the market to examine because one speaks to a
Seller’s opportunity to exercise market power while the other speaks to a
Seller’s motive. As the Commission has recognized, the tighter/the market, the
easier it is for a seller that has market power to exercise it. A market whose
demand is large relative to the resources available to supply that demand is
relatively easy prey for a Seller with resources of significance in size to the

market. The FERC has noted that when markets are particularly tight, even
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It effectively converts forced derated hours into an equivalent number of forced
outage hours. The numerator of EFOR is thus the equivalent of how many hours the
unit was on forced outage. The denominator is the number of hours that the unit was
either forced off-line, running or the equivalent of forced off-line during a reserve

shutdown. The EFOR ranges from 0 to 100.

5. Tused three datasets to perform my analysis. One is the NERC’s GADS event
forma&ed data for each of the Sellers’ units from the beginning of 2000 until the end
of May, 2001.° The second dataset is a subset of the NERC personal computer-
Generating Availability Report (“pc-GAR?”) that shows national monthly performance
data for the years 1994 through 2000. The third dataset details hourly generation for
the units in the California group from the beginning of 2000 until the end of June,
2001. The California ISO provided this in response to data requests.® I use earlier
generation data, covering April 1998 until December 1999 also provided by CAISO

to complement the 2000 and 2001 dataset.

6. The GADS event data provide detailed information on the generation-impeding
events that take place over the year. This includes the start time and date of an event,
the end time and date, the type of event, the net available capacity as a result of the

event, and a cause code that associates a component with the event. The events that

> Note that AES did not supply GADS event formatted data. We used hourly availability data supplied to
calculate event-based data.
$ CAISO CD 1534.
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are of interest in my analysis are all types of events that forced the unit to reduce its
generation. These are: 1) all three types of forced outages, 2) all three types of forced

deratings, and 3) startup failures.

. The pc-GAR database provides detailed performance data for all power generating

units reporting to NERC’s GADS. This includes variables such as net actual
generation, service hours, forced outage hours, equivalent forced derated hours, net

capacity factor, and EFOR.

. As the GADS event data do not include information about service hours, I did not

calculate EFOR for the California units. Instead I construct an EFOR proxy
(“EFORP”) for both the California units and the national benchmark. The formula for

EFORP is:

(Forced Outage Hours + Equivalent Forced Derated Hours) <+ Period Hours

. My analysis consists of the following:

a) Iexamined the average seasonal EFORP for the California group in relation to the

average seasonal EFORP for the national benchmark and a confidence band that I

constructed around it. I performed this comparison grouped by all existing
combinations of unit technology and the choice of unit age ranges. Additionally, I
provided a capacity-weighted average seasonal EFORP for each technology group

among both the Sellers’ units and the national benchmark units. I also constructed

Page 42 of 158
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the appropriate capacity-weighted confidence band around the national
benchmark seasonal average.

I examined the average seasonal NCF for the California group in relation to the
average seasonal NCF for the national benchmark and a band constructed around
it over time. I also group this by all existing combinations of unit technology and
unit age ranges. Additionally, I calculated the capacity-weighted average seasonal
NCF for each technology group among the Sellers’ units and the national
benchmark. I also constructed the appropriate capacity-weighted confidence band
around the national benchmark seasonal average.

I compared the average EFORP of the California group in the first half of the year
2000, the second half of 2000, and the first half of 2001 to the same measures in
the national benchmark. The measures were again grouped by technology and
age. In this comparison I also showed the capacity factor in the prior one-year
period associated with each group. Additionally, I calculated the ratio of EFORP

to NCF for both groups of units.

All the units in the Sellers’ group use one of three types of technology: 1) combustion

turbine burning fuel oil (“CTFO”); 2) combustion turbine burning natural gas

(*CTNG™); and 3) steam turbine burning natural gas (“STNG”). Based on its age, I

assigned one of the following age brackets, given in years, to each unit in the

California group: 21-25, 26-30, 31-35, 36-40, 41-45, and 46-50. I use the same age

brackets for obtaining national benchmark data from pc-GAR. The following were

the combinations among the Sellers’ units: CTFO, 21-25; CTFO, 26-30; CTFO, 31-
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35; CTNG, 21-25; CTNG, 26-30; CTNG, 31-35; STNG, 26-30; STNG, 31-35;
STNG, 36-40; STNG, 41-45; STNG, 46-50. Appendix PQH-F, Table 1 shows, for the
California group and the national benchmark, the number of units in each
technology/age grouping, the sum of the net maximum capacity of these units, and

their average net maximum capacity.

10. I performed my calculations as follows:

a) Using the aforementioned formula, I calculated the EFORP for each event that
occurred at one of the Sellers’ units. From this I calculated the monthly EFORP at
each unit by summing all EFORP for each month. Using the classification of
technology and the age bracket associated with each unit, I then calculated the
monthly average EFORP for each existing combination of technology and age.
Since I could not be certain about when the event-formatted data that generators
supplied began, I had to establish a decision rule on how to treat the months prior
to the first reported event. It could have been that the data for these months were
missing. Alternatively, the generator might not have experienced a forced outage
or derating. In these cases, I inspected the CAISO SLIC records’ for the same
generator. If I found a forced outage or derating prior to the first event provided
by the Seller in the SLIC records, I assigned a missing value to the monthly
average EFORP for every month before the first event provided by the Seller. If I

did not find a forced event in the SLIC records prior to the first Seller-provided

7 See Appendix PQH-C.
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event, I assumed that no forced events took place since the beginning of the year
in all months prior to the first Seller-provided event and set the monthly EFORP
for those months to zero.

I used the values that I arrived at to calculate a seasonal average EFORP for each
technology/age grouping. In doing this I counted December, January, and
February as winter months, March, April, and May as spring months, June, July,
and August as summer months and September, October, and November as fall

months. The results of these calculations are shown in Appendix PQH-F, Table 2.

I calculated the EFORP for the national benchmark from the average monthly
forced outage hours and equivalent forced derated hours reported in the NERC
pc-GAR database for each grouping of technology and age bracket. These are
summarized in Appendix PQH-F, Table 3. As no 2001 pc-GAR data is available

from NERC, I cannot calculate EFORP for the national benchmark for 2001.

Additionally, I calculated the national benchmark seven-year seasonal average
over the years 1994 through 2000. The result is one average for each season:
winter, spring, summer, and fall. Along with the seasonal average, I determined
other key statistics: median, standard deviation over the time period observed,
minimum, and maximum. These allowed me to construct a confidence band
around the seasonal average by éa]culating an upper bound and a lower bound.
The lower bound is defined as either the average minus two standard deviations or

the minimum observed value, whichever is bigger. The upper bound is defined
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similarly as either the average plus two standard deviations or the maximum
observed value, whichever is smaller. The results of these calculations are shown

in Appendix PQH-F, Tables 4A through 4C.

A graphical representation of each technology/age grouping’s average seasonal
EFORP compared to the national benchmark’s average seasonal EFORP and the
upper and lower bound of the national benchmark’s seven-year average seasonal

EFORP is shown in Appendix PQH-F, Figures 1 through 10.

Finally, I created a capacity-weighted seasonal average EFORP for each
technology grouping for both the national benchmark and the California units. I
did this by multiplying the seasonal average EFORP for each technology/age
grouping by the sum of the net maximum capacity of all the units in the group. I
then added these together for the same technologies and divided the result by the
sum of the net maximum capacity of all the units in the same technology group.
Similarly, I weighted the upper and the lower bound of the confidence band by
;:apacity. A graphical representation of the capacity weighted seasonal average
EFORP for each technology over time is shown in Appendix PQH-F, Figures 11

through 13.

Using a dataset that details hourly generation for each of the California units®, I

calculated an hourly NCF for each of them. 1 then used these to calculate a

8 CAISO CD 1534.
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monthly capacity factor. Using the technology and age bracket assigned to each
California unit, I calculated a monthly average NCF for each combination of
technology and age among the Califomia units. I used these values to compute a
seasonal average for each technology/age grouping. I assigned months to the same

seasons as | describe above in my treatment of EFORP seasonal averages.

For the national benchmark, I took the average NCF that is reported in pc-GAR
for the relevant month. Using the same technology and age combinations, I
calculated a monthly average NCF for each combination. I used these numbers to
construct a seasonal average. The results are shown in Appendix PQH-F, Tables 5

and 6.

Using a comparable method as detailed above in my treatment of EFORP, 1
calculated a seasonal mean that averages the monthly NCF provided by pc-GAR
from 1994 through 2000. I also determine the median, the standard deviation over
the period observed, and the minimum and maximum values observed. I construct
a c;)nﬁdence band around the seven-year seasonal averages. This band has an
upper and a lower boundary defined similarly to the band for EFORP. The lower
boundary is the higher of either the minimum value observed or the seasonal
average minus two standard deviations. The upper boundary is defined as the
lesser of either the maximum value observed or the seasonal average plus two

standard deviations. The results of these calculations are shown in Appendix

PQH-F, Tables 7A through 7C.
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A graphical representation of each technology/age grouping’s average seasonal
NCF compared to the benchmark’s average seasonal NCF and the upper and

lower bound of the national benchmark’s seven-year average seasonal NCF is

given in Appendix PQH-F, Figures 14 through 23.

I also created a capacity-weighted seasonal average NCF for each technology

Exhibit CA-10, Appendix F

grouping for the national benchmark and the California units. I did this in a

manner analogous to my methodology for calculating capacity—&eighted seasonal
average ERFORP by multiplying the seasonal average NCF for each
technology/age grouping by the sum of the net maximum capacity of all the units
in the group. I then added these together for the same technologies and divided
the result by the sum of the net maximum capacity of all the units in the same

technology group. In the same way, I weighted the upper and the lower bound of

the confidence band by capacity. A graphical representation of the capacity

weighted seasonal average NCF for each technology over time is shown in

Appendix PQH-F, Figures 24 through 26.

Having calculated monthly average EFORP for each technology/age combination
for both the California units and the national benchmark, I also aggregated these

data into averages for the first half of 2000, the second half of 2000, and the first

half of 2001. I defined the first half of a year to range from December of the

previous year through May of the given year, and I defined the second half to

Page 48 of 158
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range from June through November. I did this to match with the earlier seasonal

definitions. Thus, the first half of a year captures winter and spring, and the

second half captures summer and winter. The calculation excluded months for

which no data are present. For the national benchmark no data were present after

December 2000. To examine whether there is any correlation between the

performance of the California units in a given period and prior utilization of the

generating capacities of a unit, I calculated the average NCF in the one-year

timespan prior to and including the given period. Thus, for the first half of 2000, I

calculated the average NCF between June 1999 and May 2000; for the second

half of 2000, I calculated the average NCF between December 2000 and

November 2000; and for the first half of 2001, I calculated the average NCF

between June 20000 and July 2001. For the national benchmark no data were

available for the first half of 2001. Therefore, the NCF for this period is missing.

I normalized the relation between EFORP and NCF by dividing EFORP by its

corresponding NCF. This measure enabled me to compare the California group

directly to the national benchmark. The higher this measure is, the more a unit

was forced off-line relative to its generating utilization.

The findings of this analysis are summarized in Appendix PQH-F, Tables 8, 9,

and 10.

11. The following are the conclusions I draw from my analysis:
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a) Appendix PQH-F, Tables 8, 9, and 10 show the comparison of EFORP to NCF in the
prior year for the first half of 2000, the second half of 2000, and the first half of 2001.

In the first half of 2000, the EFORP was bigger for the California units than for the

;’“}

benchmark in six out of ten available technology/age categories of units®. In the
second half of 2000, the same was true for nine of eleven cases. In the first half of
o 2001 no such measurement could be made because of a lack of national data beyond
the year 2000.
The average NCF for the California units prior to and including the first half of 2000
was bigger than that of the national benchmark in seven of eleven cases. In the second
half of the year that was the case for nine of eleven instances. This indicates that in
the year prior to and including the second year of 2000, the California units on
“ average ran more than the national benchmark units. Again, no such comparison can

be made for the first half of 2001.

In the first half of 2000, in four out of ten cases, the EFORP/NCF ratio was higher for
the California units than for the national benchmark. It suggests that the California
N units were going off-line less for a given level of generating utilization than the
national benchmark was.
In the second half of 2000, the situation was reversed. In seven out of eleven cases,

' the California units had a higher EFORP/NCEF ratio in this period than did the

national benchmark. This suggests that during this period, the California units were

A

L ? No data was available for the CTFO units between age 26 and 30 for this period.
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going off-line more than the benchmark units were for a given level of genefating
utilization.

In the first half of 2001, again no benchmark comparison can be made, as no national
data is availabie for 2001. However, the EFORP/NCEF ratio for the Sellers’ units is
lower than the ratio for the same technology/age grouping in the second half of 2000
for four of the eleven groups. This suggests that in this period the California units
were going off-line less often for a given level of generating utilization in the first
half of 2001 than they were in the second half of 2000.

The capacity-weighted average EFORP for Sellers’ CTFO units started below the
national benchmark but rose above it. It exceeds the upper bound of the confidence
band in summer 2000. In the spring of 2001 it peaks and declines to a level that is still
well above the upper bound in summer 2001. This is shown graphically in Appendix
PQH-F, Figure 11. The high EFORP is driven mainly by the younger units (age 21-
25), which exceed the upper bound of the confidence band in Summer 2000 and stay
high above it throughout the rest of the period, while older units (31-35) fall below
the upper bound during most periods. '°

The capacity-weighted average EF(_)RP of Sellers” CTNG units started below the
benchmark’s average and climbed above it in spring 2000. In fall 2000 it rises above
the upper bound of the confidence band and peaks in summer 2001. This is shown
graphically in Appendix PQH-F, Figure 12.

The capacity-weighted average EFORP of Sellers” STNG units was above the

national benchmark average over the entire period. From summer 2000 until spring

1 1 omit a graph for the CTFO 26-30 grouping since the only unit in this group is Goleta Ellwood.
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2001 the California units’ EFORP was above the upper bound of the confidence band,
peaking in winter 2000/2001. This is shown graphically in Appepdix PQH-F, Figure
13.

e) Thus, for all technologies, outage rates were very high compared to the national
benchmark from winter 2000 until summer 2001. For STNG and CTFO units, this
was also true for earlier periods, specifically from the summer of 2000 onwards.

f) For Sellers’ CTFO units, the capacity-weighted average NCF stays fairly constant
from spring 1999 until spring 2000, usually close to and above the ﬁational
benchmark, falling below it in the summers when the benchmark average rises. In the
summer of 2000 the average NCF rises above the upper bound and remains well
above it until spring 2001. It peaks in winter 2000/2001. This information is
graphically shown in Appendix PQH-F, Figure 24. The general shape of this Figure is
reflected in both the younger and the older CTFO units (ages 21-25 and 31-35).""

g) The capacity-weighted average NCF for CTNG units is below the benchmark’s
average only in sprir;g 1998 and below the upper bound of the confidence band only
in summer 1998 and spring 2000. After spring 2000 it rises again and peaks in winter_
2000/2001. CTNG units were also the ones with the EFORP closest to the national
benchmark over the entire period. This could indicate that an NCF that lies high
above the national benchmark does not necessarily imply a similarly highly deviating

EFORP. The average NCF for CTNG units is shown graphically in Appendix PQH-F,

1 Again, I omit the CTFO 26-30 grouping in my Figures as the only Sellers’ unit in this grouping is Goleta

Ellwood.
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Figure 25. The weighted average is driven mainly by the young units (age 21-25),
which comprise about 78% of the net maximum capacity in the CTNG group.

For Sellers’ STNG units, the average NCF remains below the national benchmark for
most periods prior to fall 1999. During this time, it is also below the lowér bound four
out of six seasons. It then briefly rises above the national average in fall 1999 énd
winte; 1999/2000. It dips below the benchmark in spring 2000 and then in summer
2000 rises above it, close to the upper bound of the confidence band. It remains high
and well above the upper bound until spring 2001. The movements of both, the
national benchmark and the confidence band, fluctuate strongly (by about 30 points.)

This is shown graphically in Appendix PQH-F, Figure 26.
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Contains Protected Material -
Not Availablé to Competitive Duty Personnel

Appendix PQH-F, Table 1:
Comparison of Unit Sizes and Number of Units

Across Technology and Age Groups
California vs. National Benchmark

Number of Sumeof  Average

Technology Units Capacity Capacity
CA Units STNG 42 12,937 308
CTNG 28 1,196 43
CTFO 11 654 59
CTFO_21-25 7 344 49
CTFO_26-30 1 56 56
CTFO_31-35 3 254 85
CTNG_21-25 11 692 63
CTNG_26-30 5 205 41
CTNG_31-35 12 299 25
STNG_26-30 3 2,157 719
STNG_31-35 5 2,126 425
STNG_36-40 8 2,086 261
STNG_41-45 15 3,406 227
STNG_46-50 11 3,163 288

Number of Sumof  Average

Technology Units Capacity Capacity
National STNG 298 61,638 207
CTNG 187 6,347 34
CTFO 234 7,564 32
CTFO_21-25 21 1,046 50
CTFO_26-30 136 5,094 37
CTFO_31-35 77 1,425 19
CTNG_21-25 29 1,761 61
CTNG_26-30 100 3,481 35
CTNG_31-35 58 1,105 19
STNG_26-30 55 22,112 402
STNG_31-35 49 16,118 329
STNG_36-40 55 9,747 177
STNG_41-45 77 9,225 120
STNG_46-50 62 4,435 72

Notes:

National Average Capacity is seven-year average (1994-2000).

Sources:

National: pc-GAR database.
California: Capacity Worksheet.

Exhibit CA-10, Appendix F
Page 80 of 158
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APPENDIX PQH - G:

Derivation of GADS Outage Data, Capacity Data and Processing of SLIC
Availability Data

This appendix documents the methodology to derive event-based GADS data, the derivation of

capacity data and the conversion of SLIC event based date into SLIC hourly data.

1. Derivation of GADS Outage Data

Before converting the event-based data to hourly data, the raw GADS data was cleaned from any
overlaps that existed between outage events. In the process of eliminating overlaps, the
convention used was to keep the event with lower MW availability over the event with higher

MW availability that occurred in the same time period.

Example 1a: Outage A lasts from 12/03/00 6:00PM to 12/10/00 6:00PM with 90MW availability and
Outage B lasts from 12/04/00 10:00PM to 12/5/00 10:00PM with 10MW availability. The overlap from
12/04/00 10PM to 12/5/00 10:00PM was cleaned in the following way:

Event 1: 12/03/00 6:OOPM'- 12/04/00 10:00PM with 90OMW availability

Event 2: 12/04/00 10:00PM - 12/5/00 10:00PM with 10MW availability

Event 3: 12/5/00 10:00PM - 12/10/00 6:00PM with 90MW availability.

Example 1b: Outage A lasts from 12/03/00 6:00PM to 12/10/00 10:00PM with 10 MW availability and
Outage B lasts from 12/04/00 10:00PM to 12/5/00 10:00PM with 90MW availability. In this case, since
Outage B is completely overlapping with Outage A and Outage A has a lower MW availability, the entry
for Outage B is completely dropped from the GADS data.

Example 1¢: Outage A lasts from 12/03/00 6:00PM to 12/10/00 10:00PM with 10 MW availability and
Outage B lasts from 12/05/00 8:00PM to 12/12/00 12:00AM with 100MW availability. The overlap from
12/5/00 8:00PM to 12/12/00 12:00 AM was cleaned in the following way:

Event 1: 12/03/00 6:00 - 12/10/00 10:00PM with 10MW availability

Event 2: 12/10/00 10:00PM - 12/12/00 12:00AM with 100MW availability.
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Example 1d: Outage A lasts from 12/03/00 6:00PM to 12/10/00 10:00PM with 100MW availability and
Outage B lasts from 12/05/00 8:00PM to 12/12/00 12:00AM with 10MW availability. The overlap from
12/5/00 8:00PM to 12/12/00 12:00AM was cleaned in the following way:

Event 1: 12/03/00 6:00 - 12/05/00 8:00PM with 100MW availability

Event 2: 12/05/00 8:00PM - 12/12/00 12:00AM with 10MW availability.

Apart from removing the overlaps within the GADS data we made some necessary adjustments and

assumptions:
Assumptions and Adjustments for all Generators.

1) Outage entries that occur over more than one month were adjusted to reflect the month in which each
portion of it occurred.

2) Whenever, the raw GADS data included entries of reserve shutdowns as well as other outage events,
the entries of reserve shutdowns were separated from the other outage events as reserve shutdowns

are not outages.
Assumptions and Adjustments Specific to Dynegy:

1) In the raw GADS data, there were instances with missing end or start time information. Whenever
Dynegy did not provide one of start time, end time or duration, these gaps were filled by calculations.
For example, the raw GADS data for the Division St. unit reports an outage event from 11/09/00
22:30 until 11/09/00 (end time missing.) In this instance, the duration of the event is given as 1.5

hours. Thus, the end time is calculated to be 23.59.

For reported outage events, where both start and end time were missing, the gaps were filled using the
start times from SLIC records that matched the start and end dates provided by the generator, and the
duration provided by the generator. (Note: The end times in the SLIC data tended to vary from the
generator data by a few hours.) Events that could not be matched to the SLIC records were assumed
to have a start time of 12:00 AM on the start date, and last for the duration provided by the generator.

Finally, for events where no start time, end time or duration was given, missing time information was
obtained using the start and end times from SLIC records that matched the start and end dates
provided by the generator.
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2) Some of the outage events reported in the GADS data sets did not have the outage type information.

The following events were assigned as Forced based on the verbal descriptions provided.

Unit Name Start Date/Time End Date/Time Verbal Description
Long Beach § 11/13/00 12:15 PM 11/13/00 12:20 PM water in combustor
Long Beach 2 4/20/00 3:34 PM 4/20/00 11:59 PM no steam inj.

Long Beach 2 12/13/00 12:01 AM 12/13/00 11:59 PM  steam drain pipe leak

3) Outage types assigned for Dynegy are:

Reported Event Type Assigned Event Type _
D1
D2
D4
FO
MO
PD
PO
SF
SO
Ul
U2
U3

Mo oM
N

Assumptions and Adjustments Specific to Reliant

Outage types assigned for Reliant are:

Reported Event Type Assigned Event Type

Forced Derating - Delayed
Forced Derating - Immediate
Forced Derating - Postponed
Forced Outage - Delayed
Forced Outage - Immediate
Forced Outage - Postponed
Maintenance Derating
Maintenance Outage
Planned Outage

Scheduled Outage Extension
Startup Failure

movw MM
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. Assumptions and Adjustments Specific to Duke:

1) In some of the raw data files, the available capacity during the outage was not given. However, net
curtailment was provided so we were able to derive the available capacity by subtracting the net
2 curtailment from the total capacity' of the unit.

2) Outage types were assumed to the following:

Outage Type Assigned Outage Type

~ Delayed Curtailment : F
Delayed Unit Outage
Event Type SE
Immediate Curtailment
Immediate Unit Outage

. Maintenance Curtailment

Maintenance Derating

Maintenance Qutage

No Curtailment

= Planned Derating

Planned Outage

Postponed Curtailment

Postponed Unit Outage

Scheduled Outage Extension

Section D Event

Startup Failure

T T T - B B B T e A T T -

Unplanned (Forced) Derating —
Delayed
Unplanned (Forced) Derating — F
o Immediate
Unplanned (Forced) Derating — F
Postponed
Unplanned (Forced) OQutage — F
Delayed
Unplanned (Forced) Outage — F
Immediate
¢ Unplanned (Forced) Qutage — F
Postponed

1 . . . C.l. - . - . -
Derivation of the unit capacities is explained in the “Capacity Data” section.

Py
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Assumptions and Adjustments Specific to Mirant:

1) In some of the raw data files, the available capacity during the outage was not given. However, net
curtailment was provided so we were able to derive the available capacity by subtracting the net
curtailment from the total capacity of the unit.

2) Outage types assigned for Mirant are:

Reported Type Assigned Type
D1
D2
D3
D4
MO
PD
PO
U1
U2
U3

MMM UoUUUIITMTT

Assumptions and Adjustments Specific to AES/Williams:

The AES outage data was in an hourly format for the 18-month period. Thus, the data was converted in an
event-based format. Whenever the MW availability of the plant or the reason of an outage changed, a new
event was recorded.

At times, the event types and reason were not reported within the hourly information. In thc;se cases, the
event type and reason was assigned to the event by matching the event in the hourly data to the events in
the summary box provided in the same sheet. Whenever, an event was not available in the summary box
or a summary box did not exist, the event was matched to an event-based outage data set we received
from AES/Williams®. For the months where no data from these CD’s were available, the event was
matched to the SLIC outage table entries to assign an outage type. If the event reason was known but the
type was lacking, we were able to assign event types by looking at other events with the same reason that
provided their types as well. Finally, if an event was lacking both outage type and reason information;and

could not be matched to any of the above mentioned sources, the event was assumed to be a maintenance

event.

2AGOCD’s 1,3, & 6.
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2. Derivation of Capacity Data

To derive unit capacity, several sources were used. First, capacity declared by the generator has
been considered. The sources for this category are the GADS data and individual responses of
the generators to the CPUC report. After collecting capacity data from these two sources, the
minimum of the two was used. Whenever data provided by the generator was not available, unit
capacity data provided by the ISO was used. ISO sources were the ISO's Generator List posted
on their webpage on April 2001, June 2001 and January 2003, SLIC table named “res_gen_tbl”
and SLIC Availability Log named “gen_abail_tbl” received by the CAISO in response to CAL-
ISO-34. For the data coming from the res_gen_tbl, the minimum of reported P-Max and
Capacity was considered. For the SLIC Availability log, the minimum of the maximum of

UA_PMAX and the maximum of UA_AVAIL entries was considered. The final unit capacity

Page 99 of 158

number from the ISO sources is the minimum capacity reported in the above mentioned sources.

See Capacity Worksheet for details.

3 Supplemental Response to CAL-1SO-34, provided January 17, 2003.

o e e e e s A ST
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3. Conversion of CAISO’s SLIC Availability Data into Hourly Availability Data:

The SLIC availability log data reflects changes in availability of units. The date and time stamp
is converted to a date and hour ending format for purposes of summarization. We assumed the

unit at full capacity prior to the first event.
The following two step approach puts the log data into an hourly form.

The first step identifies the event yielding minimum availability in each hour from the SLIC data.
The step also identifies the last chronological event occurring within the hour. This information

is then merged into an hourly dataset listing all hours from 1/1/00 HE 1 - 6/30/01 HE 24 for all

units of a particular company.

The second step fills in the blanks between the hours where events are recorded. For the hour in
which an event is recorded, the event yielding minimum availability defines that hour’s
availability. For all hours subsequent to the event but prior to the next event, the last
chronological event in the start hour of the event defines availability.

Example: Event A is recorded on 5/15/00 7:18 AM, with availability listed as 40 MW. Event B
is recorded on 5/15/00 7:34 AM, with availability listed as 0 MW. Event C is recorded on
5/15/00 7:50 AM, with availability listed as 25 MW. No other events are recorded until Event D
at 5/19/00 6:24 AM, which yields availability of 100 MW. For 5/15/00 HE 8, availability is
recorded as 0 MW, because Event B has the lowest availability in that hour. For 5/15/00 HE 9 -
5/19/00 HE 6, availability is recorded as 25 MW, because Event C was the last event to be
recorded. 5/19/00 HE 7 receives an availability of 100 MW, because it is the only event

recorded for that hour.




‘puswiap suin-eal Aq pajySiom axe sao11d Suries|o joiew sferonr Alteq sAep 19A0 uay pue smoy 1aa0 pageraae saond [ejuswalour
Snui-Q[ aIe sadlid SuLreayd 1oqIepy “(J9ATEM BIA PaArada1) seusodqns D'y 03 ssuodsar ur Og[ Aq pap1aoid saoud Suuesyd jayre
P19 MIA Aq paryBam ase 51500 [eurdrews aferoae Ajreq 's1509 [eurSreur jenjor

3181S10A0 A[SYI] [[IM PUE 9ATBAISSUOD Aj1euonusyur s

1500 [euldIew Jo amsesw siy] -Auowm)se SPIOUASY woy elep 1500 [pmSIepN

€]
[zl

'P1a MIN £q paryBiom a1e seoud s8eraae Apreq "BIEP JOBIS JHAH OSIVD Woy eep pig

1]

I$90IN0G puE $9j0N

aeq
o o o b b » & & & NIV IR O 0 O .9 NI IR
&a/a/x////a/.oée//////&@&éé/////(/(éé/////p/p&a////////c/r
00/0 00/9 00// 00/0v 00/8 00/( 00// 00/5U 00/nc 00/n~U OO/A 00/6 OO/A 00// 00/9 00// 00/( 00? 00/( 00// 00/( 00/8 00/( OO/F OO/ﬁU OO/nc 00/0 OO/A 00/.0 00/£ 00/0 oo/f 00//
0
- 001
- 00T
- 00¢
- 00p
- 00
e T T 009
20U1g SULIEID) TOYIEIN e
42D 901 J e
—1 00L
150D [BUIIRIN PAJRWINSH s, -
180 [euISIe J9AQ Spig Jo dnyrepy M
S — e 008

8S1 Jo €01 23eg
H xipuaddy ‘o1-vD nquyxy

i

00/1/01 - 00/1/S
SINOH Yead-uQ 10j 3500 [eUIBIBA] *SA 11 pig PAYSP M-I AR
uonerodio)) saia1ag ASrauy SWelIA/STAV
H-HOdJ xipuaddy

[Puuostag Ainq sannaduor) 0 AqeieAY JON
- [BLIDJE A PajaajeLd surejuo))

-

YMIN/S

(.



smutw-0 2Je sao11d JuLies[o 11BN “(I9ATeM BIA PAAISIRI) seusodqns DY) 01 asuodsal u1 OS] £q papiaoid saouid Surres)s 1oNIey

‘puBWSp Jwin-[edi £q paydrom sre sa0ud Fuires)d 1odew o3eisae Ajre(q ‘sAep 19A0 uSYy) pue SINOY 19A0 paderaae saoud jeyuswalour

911SI2A0 AJ9N1] [[IM PUB SA1JRAISSUOD AJJRUOIIUSIUL ST )S00 [BUISIeU JO 2InSeIW S1Y ] "AUOWINS?) SPOUASY WolJ vlep 1500 [euISIey
PIq MIA Aq parySrom a1e sooud s8eioae Ajre “eiep YoelS J994 OSIV)D Woij ewep pig

€]

‘PIg MIA AqQ Pa1yS1om are $)500 jemdrew oferaae Ajre@ °S1s0d feurdreur jenjoe

Hid|
{1l

:S90IN0OG puE SAJON

Aed
6 b o o b & 5 D B VPRV 9,0 .9 .9 G 6 6 6 G
O N N I R NN N O N PN VIR U VRSN IS T P (PN IPN BN RIS
O N IO L IV I N T T H T R O I VIOV TV WS © 809 e
00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/
A x_\ I o
- 00§
— - 002
T T e e - £ A1 * 00€
4 @
- Th T T e 41 -yt 7 00 M
=
- - T T T e e — <+ — 2 —+ 00§ ”
w
ettt - oot A e | R — - 009
9011 J SULIBA[D) JONIRIA] s
de) 90U ] e
- 1500 [euis R 00L
reuiSiely pojewunsy .
1507 [euIdIB 19AQ spig Jo dnsrep [
008
00/1/01 - 00/1/8
SINOYH Yedag-u(Q J10j )S0) [eulBIe]Al *SA 3dL1J PIF PAYSPM-MAIN Alleq
T ‘Bunayieq pue uipea ] AS1oug anQq

851 J0 01 23eg

H-HOdJ x1puaddy

jpunosiag L aannadmo)) 03 ajqeIeAy 30N

H xipuaddy ‘9y-vD nanxy

~

)

o
osm,

P
P

- [PLIDJRIA] PRIIIJ0LJ SUIBIUOD)

AN



‘puewiap awy-jear Aq payySom are saoud Suuresyd joxiew aderoar Ajre "sAep 1A0 usy) pue sinoy 1540 paderaae saoud [eyuswazout
amuw-01 are saotid Surres]o 1o)Iv “(19ATem BIA PaA12231) seus0dqns DYy 0} asuodsal ur Og| Aq papiaod sooud Suprespo ey 5]
‘P14 M Aq pajySiam aue 1500 femiSrews oJerone Are@ °s1s09 [euidiew fenoe
S1ISISA0 A[ONI] [[IM PUE SAIBAIISUOD Ajjeuonusyur st 1500 [euiSew Jo sinsesw SIYL “Auoursa) SplouUAsy woi erep 1500 rewrSrey :[z]
P14 M Aq pawyBtom axe saoud eBeione Ajteq “erep Youls dagd OSIV) woy eiep prg :[1]
!S90IN0G pue $3J0N

aeq

b N a0 b b ® & & @ A AR\ o 9O 9O © PR R
RO N A R R I AP\ SN A O R R N SN R VRV ) I A AR NN (N R R
O TN O VN @ @ W S RO LN NSRS ARSI VO QY G @ @ @ WY S RPN
00/ 00/ aa/ 00/ oo/ 00/ oo/ aa/ 00/ ao/ 00/ ao/ 00/ 00/ aa/ 00/ oa/ 00/ 00/ 00/ oa/ oo/ aa/ oo/ 00/ oo/ 00/ oa/ 00/ oo/ oa/ 00/ oa/

.o T DTt T T o . T " e h o ) R N OOO
0L SULIBID) JOYIBIA amime
42D 9011

180D ~.mc_m.=w§ pajeunsy S Sy T T T T e 00L

150)) [euIBIe 19AQ) SPI JO dnyreN

008
00/1/01 - 00/1/S

SANOH YedJ-uQ 10§ 350D [eUIBIR]Y ‘SA L] PIg PAYBPM-MIN Al
asnoy3urrwal) adag/LSouiq
H-HOJ xtpuaddy

8S1 J0 S01 28eyq [Puuossag LAyng aappadwo)) 0y JlqepieAy joN
H xtpuaddy ‘g1-vD nquyxy - [ELR)R A Pa3I3)0J SUjEIUO,)

l

T )

e

YMNW/$

i,



‘puewiap swin-[ear Aq pajyBiom are seoud Junes)d 1oyrew s3eroat Ajteq “sAep 1940 uay) pue $1Moy 1240 pageroae saoud [ejuswalour
dmuiw-[ are soLd Surreayo javIely (1oA1em BIA PaAtaoal) seusodqns Dy 07 asuodsas Ut OSI 4q pap1aoxd saoud Suirespo ey ]
PIa MIN £q pajySrom are s3500 jewiSrewr sferoae Ajreq ‘s1505 [ewiSrew [enoe
SIBISIOA0 A[YI] []IM PUB SANBAISSUOD Ajreuonuaut st 1500 fewrSreur Jo ainsesw SIy1, “Auowmnsa) spjoukay woxy e1ep 3500 [euiSiely :[z]
'P1q M Aq pajyBom axe seoud a3esaae Ajreq “eyep YorI§ gAAH OSIV) wox erep pig :[1]
IS32IN0S pue 90N

aNeq
o o b b o d 6 & & PN\ VR\VER\V O O 9 .9 G 6 6 6 G
aa/a//////a/ae/a///z/@/@aa/a//////(/(aa/////@/gaa///////@/@
03/98(/&80056&/9/(8(/(8.(&00FOA.O$0£/
00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/ 00/
0
001
- 002
00¢
- 00F
- 008
B T T T 009
9011 SULIBS[D) 19NIBA] e
deD) 0011 ] e
180D [eUIIR PatRUISY fi . [— — ———— 00L
1500 JeuIBIe]y 19AQ) spig Jo dnoprepy —
008

00/1/01 - 00/1/S
SINOH H8dJ-uQ 10J 3$0)) JeUIBIBy *SA DL pig PIYSPM-MIN AlTeq
"d"T ‘Bunayaey AS1ouy Aueduro) UIYINOS/URIIA
H-HOd xipuaddy

8S1J0 991 adeq [puuosiag Ainq aanpadwo) o3 ajqepeay joN
H xtpuaddy ‘g1-vD nquyxy - [ELID)B I P2309)0.{ SuiEIU0))

{ 1 . L { { { { {

pr

YMIN/S




P

‘pueliop swy-fear Aq payySiom aie sooud Jurres)o joxiew sferone Alre@ “sAep 1940 uoy pue smoy Joro paderaae ssoud eyuswarour
nui-Q1 d1e saotd Sunrea]o 1vrey (19A1eM B1A paataoan) seusodqns D) 03 asuodsal ur oG] Aq pap1roid saonid Surres)o e [c]
P1a MIA 4q payySiom are 51500 femSiew sfeione Alre@ "s1500 [puISIRW [EYOR
218181240 A[O3I] [[1M pUE 2ATIRAIASUOD Alreuonusyur st 3500 [ewSIew jo arnseswr siyL “Auownsa spjoukay woiy ejep 1509 rewdepy :[7]
P14 MIN Aq pa1yBrom aie seoud aFesoae Alreq “erep Youls dgad OSIVH woy eyep pig :[1]
1$30IN0S pUE S3}ON

aeq
o o b b b & & & VPN ZA IR\ NNV PN IR
a/a/e,/////,o/aaa/////@@aa/a//a/(/(aa///a@/gaa/x,z,///o@
09/98(/&€&A65/9/(8(/(8(€&€0A.o&0r/
0
- 001
- 00C
0og¢
- 00p
00s
e T I T . T . ' ) ) ’ o 1 009
20LIJ SULIBID) 1OMIBA] suneem
(s {g YeTa) A (R
] 00L
1500 [BUISIBIA] PRIRWINSH ¢
[180D) [euIdrey J9A(Q spig JO dnjreN
008

00/1/0T - 00/1/
SINOH Yead-uQ 10j 350 [euidae]y] ‘sa 3dp1g pig PAYSPAM-MIA Alteq
U] ‘sadIAIAS AU Jueipay
H-HOJ xipuaddy

851 Jo Lo] 28eg PUBosIdg Ainq drnpaduio) o) ajqepeAY JoN
H xtpuaddy ‘o1-vD yquyxy - [BLIJEIA] Pa3adj0.d Sureuo))

UMIN/S

'

T AR A e L Al eene



"purwap swy-[eal Aq payySiom are saolid Sunea|d 1xsew 9Fesoae A[ieq 'sAep JoA0 USY) pue SINOY J2A0 paderoae saond [ryusuIaloUl
anurw-g are sao1id FuLread joxIRl “(19A1eM BIA PIAIR0aI) seudodqns DY) 0 asuodsar ur OS] Aq papraoid saond Surrea)o 1oxIey
"PIQ MIN Aq pa1yBiom a1e 51500 jeurdrewr afeiaae Ajre 's)soo euiSrew [enjow
31EISIOA0 A[2YI] [[IM PUE SANBAIISUOD A[[RUOHUUL S11S00 [eWISIRU JO AINSEAW SIY ] AUOWINSS) SPIOUASY WO viep 1509 [eUISIEp
"PIg MIN Aq peyyBiom axe saouid aBeione Ajie “eYep Yous d99d OSIVD wox wep pig :[1]

1S20INOS pue SJON

(€]
Hkd|

ae(
AR RO O AT T AN S DD QRN QRS
S A AT SN A N NN N OGO L L LS L SN QA
N P P P P N T T FFEEEEFEE S
FPFF T F F P T T F P I I T F P T P T P TS NN
0
- 001
- 00T
- - T T o SIS e o i s s o e s e e 00€
,,,,,, T e e 00¥
- - T e e e e e - 00S
- T T o s e e - - 009
90U SULIBAD) VONIE N mmem [~ T T o o e e - - —1 00L
deD) 9911 ] maeem
150 [RUITIRIA] POIBWINSH [+ . » |~ - === - oo - e e e — — —— 008
1500 [euidie 19AQ spig Jo dmjrey ]
- - 006
00/L/21 - 00/2/01
SINOY Yedd-uQ 10} 3s0)) [BuISIR]A *SA L1 PiF PIYSM-AAIA Alleq
uonet0d.a0)) sadIAIS AZIduy SWelIA/STV
H-HOJ xipuaddy
8S1 Jo 801 adey [puuostag Ang aannadwo)) o) sjqepieay joN
H xipuaddy ‘01-vD nqiyxy ~ [BLIJBIA PA)2330LJ SUIEBIUOD)
! { { ¢ { L8 £ { .

YMW/S$

P



i

"1$00 [euldIeW POJRUINSS URY) $S3] ST dnyjreul oY) usyMm 3500 [euldreur JoAo spiq Jo dmyrew oy sjuasardas surl payop syl :[v]
‘puBwop suI-[8aI1 £q pajySiam are sooud Juweso joxiew ofeisae AIB(] “sAep JOAO USY) PUE SINOY 1940 paFeraae seoud [pjuswaIout
anutw-( a1e s301d FuLres(d 19IeN “(I9AIeM BIA PIAISOaI) seusodqns DY) 01 asuodsal ur QS Aq papiaoid saoud Suuesp 1oxae :[g]
PIq MIN Aq pa1ySiam aae 53500 [eutBrew aderoae Afre "s)s00 [euiSieu [enyoe
918151940 K[| [[1M PUB SAIRAISSUOD A[[RUOTIUUI ST 10D [eulSIewr Jo aInseaus STIY], *Auowunss) Spjoukay woiy ejep 1509 jewdie :[z]

"PIa ML £q pajySram are sooud aSeroae Ajreq “erep Youls JA9H OSIVD woxy eiep pig :[1]
+$32IN0G pue SNNON

aeq
OO R P A N NN N T T T T e N N
Y TN RN S ~ Q S & Q
LI TS T EFTF T F T
FPFPFPF T PV P FF P P TN PP T PP P T FSF T T T TS ES
: : e — — - 00€
T T T o Smmens S Sm S o e i o e 00t
‘ . S e e S e e —t 00§
- S : - - - e L
| 20ud BUMID IMeN mem | .. . o Lo
M de)) 3011 cusmeeme
h 1800 [eWIBIRIN pajRWINST e ] S Y
m 150)) [eUISIRIA] J9AQ) SpIg JO ms%ﬁz  —
b 006
00/L/T1 - 00/7/01
SINOH YeaJ-uQ J10j )S0)) [BUIBIRIA] *SA d11J PIFg PAUSPOM-MIA Alleq
*' 1 ‘SunayJe\ pue uipel], 431Uy NN
H-HOdJ xipuaddy .
851 Jo 601 23eg Puuosg AN 2A1nR3dwo) 0) AqBIEAY JON
H xtpuaddy ‘91-vD nquyxy - [BLIBIR Al P333)01J SUIEIU0D)
{, 5 {. { { { {

<

UM/




1809 [euISIew pajewn)sa uey) ss9[ st dnyjrewr ayj usym 3500 [euidrew 1940 spiq jo dnyrew ay) sjuesarder aul] panop ayL :[+]
"puBwISp dwh-[ea1 Aq pajySiom d1e seonid Funres)o odew aferase A "sAep 1310 uay) pue SIN0Y I3A0 paderaae 59o1d [piustaIOU]
sinutw-g 1 are saoud JuLrea)o IRy “(1aAtem 1A POALR0DI) seusodgns Nyy)) o) asuodsal ul OS] Aq papiaoxd sooud Suuea)d 1oy [}
‘P14 MIA Aq pa3yStom are §1509 [euifrewr a8eroae Ajre sjs0d [euidIewr [enjoe
91918190 A[YI[ [[IM PUE SABAISSUOD A][BUOHUAIUI ST 1500 [ewISIewl JO Insesw siy ] “Auowmsa) Spjoukay woyy vjep 1500 feutdrey :[z]
"P1a MIA 4q payBiom ase saoiid a8eseae Ajieq “eiep Yous J994 OSIVD woy eep pig :[1]
:$30IN0G PUEB $)ON

aeq
S R R S N S N T T N N N S
NN NI RO, N S N N I M N N N NI N NN\ G G
FFEFE @ E G @ o S S GO @ o § O
T FPF PP P I I P I I P P P P PO PP TP TS &S
} \,} o
- 001
o 00z
; et — —1 o0¢
- S s e s e e - 00
' B S Y
R - — 009
2011 SULIEO[) 10N mapm |- - - e . T - 00L
(3139 Y- 1010 ¢ pom—
M 150D [RUISIRI POIRWINSH v - - - - e S S 008
150D [ewiBrelAl 1240 spig Jo dnyieN ]
. — 006

00/L/T1 - 00/T/01

SINOY YedJ-uQ 10 150D [emdae]y *sa 39114 pig PAYSdM-MIN Aled

85130 011 33eyg
H xipuaddy ‘91-vD nqiyxy

o,
PN
v,

asnoy3uried])) LN F/ATuL(
H-HOdJ xipuaddy

Puuosisg Hng aspnadumo)) 0) Ajgejvay JoN
- [ELIdIBIA] PI)I2301J SUIBINO))

e

\
o
1

b

i,

YMI/$




'PIq ou st a13y) a19ym paje|nofes jou st sond Surres)o 1ae

‘puewap suin-jear £q payySom are sooud Sunreso 12yIvw a3eraae A[req ‘sAep 1910 usy) pue $1MOY JaA0 pageraae seoud [ejuswalout
sinulw-g[ are saoLd FuLiea]o xRy “(IsATem B1A PaA12001) seusodqns DYy 01 asuodsal ur oG] Aq pap1aoad saoud Sunieapo joxrep
‘P14 MIA Aq pojyBtom are 53500 [ewiSrew sSeione Aeq 's1509 [eurSiew fenyoe

91818130 K[| [[IM PUB SAIBAIISUOD Areuonuayut st 1509 [eurdrew jo amsesw SIYL "Auowsa) Spoukay wols ejep 1500 [eurdrep
P19 MIN Aq paiyStam o1e sooud oSeseae Ajreq “erep youis ggag OSIVD woy ejep pig

¥
(€]

[zl
;1]

:$301n0g pue S3JON

aeq
Y N \ Y \ N N \ Y \Y N " N N \Y N N S
N AN N \ N 3\ N N N N Y N\ N N AY \ Q Q Q Q Q Q Q Q Q N N N
V¢ FE @@ E o F T W@ @ T S W
= 0
001
007
M [po9s
e N P
- e
T e e S
| sougBmmdVN—en oot
2D 9011 e
1800 [ewidle pajewrysy s ———— {008
1500 [BUIZIBIN 19AQ) SPIF JO dnyrepy —
006

00/L/TT - 00/2/01
SINOH Yeaq-uQ 10§ 350)) [euldIeyy] *sa 11 pig PAYSP M-I AlTeq
"d'1 ‘Bupanely AS1ouy Auedwo) WIYINOS/UBIIA]

H-HOJ xipuaddy
8SIJo 111 adeyq Puuosiag L3nq aannadure)) o) dlqepivAy JoN
H x1puaddy ‘1-vD yquyxy - [BLIREBIA] P3)Id)0L4 Stivju0))

(\m
e
!,,:h.
peiom.
pn,
e
ot
/6“1-

1t

/0/

UMN/$



"purwap swn-jear Aq pajyStom are saotid Suiread joqiew 93e10AR A[le “SABP 19A0 USY) PUR SINOY J9A0 pageroae saoud [ejuswsIoul
anuIw-O | a1e s01id JuLres|d 1Ry “(I9ATeM BIA PAAISIAI) seusodqns DY) 01 asuodsal ur OS] Aq papiaoid saoud Suwresa)d joysey :[¢]
P19 MIN AQ po1ySiom a1e 53500 [euiSrew s3eiaae Ajie( 51500 JewiSiew fenjoe
31E1SI9A0 K91 [[144 PUB IATIBAIISUOD K[JRUONUAIUI ST 1500 [eulFIew JO AIseaw siy] Auounse) spjoukay wouy ejep 3800 feuisieny :(z)

'PIq MIA Aq pajySiom a1e saoud sdesane Ajre “eiep oIS JgA4 OSIVD woy eep pi :[1]
'S90IN0G pue S3JON

e

N
$
o

/
N
N

@
&

z
o//o
00

NN A
NN

A N N
/// \ ///
& &S

Vv /0//

N W\
PVO //0
NS

¢ &

RS
d »e®
S & &

o o

N
) \
N

NS
S

RN

OIS PSP
¥ &7 © X
& §

AR V)
S & &

/
/// ///

\° N
\)

QO

N
3
& N\

%

SR D
& g Q /0«,90
Q¥ QO

& of
A
S

B H : 00y g
z
T ST mmmem oo oo e 0os =
- T T e - : ————1 009 :
" 00LIg SULIEOL) JONICIN amgem | T T T o e e e - 00L ;
(1@ Y1) ¢ F pe——
150D JRUIBIBIA] PAJBLUNSH . |-+ —- - - - e me o o e 1 008
W 1500 JewIBIeIN IoAQ Spig jo dnyreN [
...... 006
00/L/T1 - 00/2/01
SINOY Yead-uQ 10J 350)) [euidaey *sA 211 pig PAYSPM-MIA Aned
U] ‘sAVNAIAS AZaug jueldy
H-HOdJ xipuaddy
85130 711 28eg PuuosRg AN dannaduwio) 03 31qefesy JoN
H x1puaddy ‘01-vD nquyxy - [BLIR)BIA] P3)I)0L{ SHIEIUO)
{ { { £ { { { (. { 9




‘puewIap swn-jeal Aq payySiom are sooud Suureayd 1oy1ew oferoae Areq *skep 1040 uaty pue SIN0Y J3A0 paFesoae saoud [ejuswatour
Anuir-g | are $9511d FuLies|d joxre “(JoArem BIA PaAIadal) seusodqns Hyy)) 0y asuodsal ur OSI Aq papiaoid ssoud Supresyo PYIR
‘PIq MIA £q pa1ySam are 53500 [eurSreur oSeione Anre@ °$1500 [eurBiew renyoe

91BISIBA0 A[SYI] [[IM PUB SANBAISSUOD Aljeuopuaut st 1509 reurSrew jo ansesw SI|]. “Auowmnssy spjoukay woi eyep 1500 JeurSey
P14 MIN Aq paryStom are sooud aSerone Alre@ “eiep Yyouis gqAg OSTV)D woj eyep pig

€]

Hid|
1]

!S30IM0S puE S3j0N

aeq
N T N ax»v@»va/@;va/)vex»v»v»v»va/@e///
@%@%@%%@%%%%%@%%%%%%%%%@%%%%%@%%%

£1 00t

- 009

008

~| 000°1

20UJ BULIER]) 1OYIPI e |
AR 9011 eememem
150D [BUISIBIN] POIBUINSS 2 < -

10D [eurdIe 19AQ Spig yo dnyepy  —

00Z°1

—1 00%‘1

- 009°T

T 008°1

8S1J0 €11 adeyq
H xipuaddy ‘g1-vD nquyxy

LO/L1/T - 00/8/T1
SINOY yead-uQ 10 3507) [eUIBIR]A] *SA 3L g pig PIYBPM-MIN AlTeq
uonerodio)) sadnarag A81ouy SWBIIAA/SAYV
H-HOdJ xtpuaddy

Puuosidg (g aannadwo)) 03 sjqepesy JON
- [BLIDIRIA] 3720304 Sulejno))

w5,

et
e,
{“""
ft“”“’
P
(e
oo

000°C

YMIN/$

o,



FEN

‘puBwIdp dwm-[e3l £q parydiam a1e sooud Surrespd jarew afesaae Ajie(q 'sAep 1aA0 USY) pue SINOY 190 paderaae ssoud [guswaIdu;
amuiui-Q 1 a1e soo1d Sulres]d Joje]y “(19ATRM 1A PAAISSaI) seusodqns DY) 01 asuodsar ur OS] Aq papiaold saoud Suprea)d Jpe [€]
PIQ MIA AQ parySiam aie s)soo eurdiewr a8eroae AfreQ *5)s0o jeurdiew jenjoe
918351940 AJON1] [{IM PUB SANRAISSTUOI A[[RUOTIUIUI ST SO [BUISIRW JO 2INSEOW SN, Auowy)ss) SPIouAsy woly vjep 1502 femiSey :[7)

'PIa MIN Aq parySiom are sooud a3esoae Ajieq "e1ep Youls JA9d OSIVO woy wiep pig :[1)
1S501IN0G pUe $3)ON

aeq

& O OO O OO0
b & S S

o O
oAl
RS S & v o>
QAT TS

o

A
S o
S

4

NN
) R
& &

o
&

N

ANPAN
S
ASEN

? Qv

QRN
RN

SN
RN

N
J
Ke
R

N
/a/o

AN AN\
el

NI
&

o &
o & 9 > &
RN

N\ 0
00/ 00/ 00/

W

0001

—————+F 0071

00%'1

0091
de) 901 J s
B 1500 [PUISIRIN PaIBWINSH R . o N L -1 0081
1507) TewtdIe 10AQ) spig Jo drjreiN
s e R e e - 000C

10/LY/T - 00/8/21
SINOH YBaJ-uQ 10J }S0)) [RUIBIRA] *SA IL1J PIF PAYSM-MIN Alleq
* 11 ‘Bunayaey pue Surped], AS1uy dnq
H-HOdJ xtpuaddy

8S1Jo p1y A8eg PunosIag Amg aapnadno) 03 sqefieAy JoN
H xipuaddy ‘91-vD nauyxy - [BLIIBIA] PA322J0.L4 sutelune))

1S

UMW/$

i

|
|



‘puBwIap SWN-[831 Aq pajySiom e saotd Surieao jorew adeseae AJie ‘SAEp JOAO UBY) pUB SINOY 1940 padessae sootid [ejusuraroul
anuIw-o] a1e sooud Juires[d joyIely (19A1BM BIA PaAleoal) seusodqns DYy 03 asuodsar ur OS] £4q papiaoid saoud Supeao yaiely :[¢]
PIqQ MIN Aq pa1ySiam ale 1500 jemiSrew oferaae A[1eq 's1800 [euISiew [enjoe
21BISIOAO0 A[ONI] [[IM PUE JAIIRAISSTIOD AJ[RUONUSIUI ST 1500 [euiSIew Jo ainseows ST "Auotu)sa) spjoukoy] wolj viep 1800 [euidiey :[z]

‘PIQ M Aq poryStom are saoud aSeaae Ajie “erep Yorls J4AH OSIVD woy viep pig :[1]
1$90IN0G pue SSJON

aeq
NI R oL O L0 L0 O O OO OO CC OO N o
S T S C FE F P @ E T S S @ S e
NN N N SR SRR RN AN N S\ SN S S RN S SN SN S S N SR\ S S N Y
0
00¢C
00y
009 ,
008 ﬁ
» ,ﬁ
000°1 W
s
=
e - — : — 0021
|
————— — - 00v' L |
S oougd Suueo|) IO N | e _ 009°]
deD) 201 e
w 10D [pwSIRI parYRWNST o | — . e} 008]
1800 [ewdIep 1940 spig Jo duyteN [
000°C

TO/L1/T - 00/8/T1
SINOY Yead-uQ 10j 3S0)) [BUISIBIA] *SA I PIF PAYSIDM-MIN Alled
asnoy3unIea[) N0 Y/Adoulq
H-HOdJ x1puaddy

8S1 Jo S11 ddey PUN0SIdG AIng dannaduwo)) 03 sjqelieAy 0N ,
H xtpuaddy ‘g1-vD nauxyg - [BLIIIBIAl 131001 SUIBIN0]) ,



£

‘puBwIap swin-[eal Aq payySram are saond Funies]o jox1ew oSesoae ATe(] ‘SAep J9AO0 USY) pUE SIMOY 1940 paferaae saond [ejuswatoul
snunw-g[ a1e sasud Furres]s 1IRIN (19A1M BIA PRAISOaI) seusodqns DYy 03 ssuodsar ur OS] £q papraoid saoud Sutrespo 1ayre :[¢]

‘PIg M A9 pa1ySiom are 51500 [eurdrews aferoae AJreq 'sysoo [eurdrew fenjoe

218151940 AJNI] [[IM PUE SANRAIISUO) AJJRUONUSIU] SI 1SO9 [eulSIew Jo sinseow SIY] "Auownysa) ,SplouAay] wolg viep 1500 [euwiSey :[z]
'P1q MIA Aq paySrom are saoud aFeroae Ajieq “eep YorlS JHAE OSIVO woy eyep pig :[1]
1S90INOG pue S3JON
aeq
AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN
F e @ @ O S S O E S e e
SOMSTNERNETN BN RN U R RSN NN B MU R RN R MR MR GRS RN MR O RN MR O NN

00¥

009

3011J SULIES[D) 1YICIN e L
14 :1g Y=1o] 1§ pu—
1800 [eUIBIRIN pIjeuInSy . .

1500) ewtdIe 19AQ spig Jo dnyue

008

0001

[, e ——— ]

00Z1

- 0001

009°1

- 0081

SInoy

8S1J0 91] 33ed
H xtpuaddy ‘9§-vD nauxg

T0/L1/1 - 00/8/21
yead-uQ) 10§ Js0D) [eUIBIRIA] SA L] PIF PAYIPM-MIN Alled
d'1 ‘Sunayiey A310uy Aueduwo) wYPRINOS/JUBIIA
H-HOdJ xipuaddy

jounossag Ling aapnaduio) 03 sjqefieay 0N
- [BLIJRIA] PATIINOLJ SuUiEIuo))

000'C

P

IMIN/S




e

"puewWap swn-[eal Aq pajySiom a1e ssonud Suniearo jaxiew aferoae A[Ie(q 'SAep J9AO USY) PuE SINOY 1940 paderaar soond [eyusuIaroul
omnumu-g a1 s9011d Julres]s 1oIeIN “(I8A1RM RIA POAT190aI) seasodqns DYy 03 asuodsar ut OS] £q papraoid seoud Suprespo jayrey :[¢]

‘PIg MIN £q pa1yS1om aie 51500 [euifiewt aferoae A[1e "s)soo [euiSiew [enyor

318181040 AJOYI] [[IM PUE 9ANBAIISUOD A[[RUOIIUSIUI ST 1500 [euidsew Jo ainseow s1y] ‘Auouinsa) ,spjoukay] woly ejep 1500 [puidrey :[z]

‘P19 M £q parySiam are saoud aFeraae Ajreq “ejep Jowrs JHAE OSIVD woy wep pig (1]
1$30IN0G pue S3ON

aeq
N P N RO A NI S DR DI O SRR SR N ORI SR NI O NI SN
OO RSNSOI IS AT S SR R R SRR OIS S
AVTAY Y N NN AT AT AT AT AT AT QY OF QY QY QY QY QY QYO QY QY QYY) QY
0
- 00T
00y
009
e — -—+ 008
SRR e : 000'1
, - e e - 0021
T , 00v'1
#  ooug Juued) PNENe—em| S - SR [P
de)) 9011 J meena
180D EEMSE parewunsy oo L - . oowJ
_ 1800 [ewdely 19AQ spig Jo dajre N
[ o P - R o
000°C

8S1Jo L1] 33eq
H xtpuaddy ‘g1-vD nquyxg

s

T0/LT/T - 00/8/21
SINO Ye3aJ-UQ 10 }S0)) [RUIBIRA] "SA LI PIF PAYSIOM-MIA Alled
U] ‘sa0IAIIS ASaug jueldy
H-HOJ xipuaddy

PuUNosIdg Lin( 3anyeduo) 0) ajqejieAy 10N
- [RLIJJRIA] PAJIAJ0LJ SUIBIUOD)

YAW/$




SPq J33e1-10011d se yans 500 [euidrew Japun spiq apnjour jou saop siskjeuy :[¢)

*$1800 [eurrew

[BMOE 9181S13A0 AJ9X1] |[Im pUB SA1RAISSUOD Aeuonuayur st 1509 feurSew o axnseow Sy "Auournsa) spjoukay wouy ejep 1500 rewidrel :[7]

%007 =<

150D Jeutdue ] Jaa0 dmypepy adejuadsayg

%661 - %051 %6t 1 - %001 %66 -

"EIEP ORI HAF OSIVD woy eep pig :[1]

$32In0g

%08 %6V - %0

001

00z

00t

0o¥

- 00§

009

8S13Jo 8[| a3eq
I xtpuaddy ‘01-vD nquyxy

m, p N«.Mf\

00/0€/¥ - 00/1/1
SINOH Yead-uQ
3S0D) [BUIBARIA 19A0 dnyaep pig jo uonnqLisIq
uonerodio)) sadalag A3xuq SWelIA/SAY
I"HOdJ x1puaddy

Ppuuestag Ang aappadwo) o) Aqepeay joy
- [BLI)RIA P2)ID)0I SUIB)UO))

{ L e C

004

aduey dnyrep yoey 1 pI9 MIN A[noY a8eloay




"spiq 1axe1-12o11d se Yons ‘1500 [eurSiew Jspun spiq pn[ou] Jou Saop sisKjeuy

*§1809 [puidIew

[EMIOE 21RISISA0 A|NI[ [|1M pUB SATIBAISSUOD A[jeuoliuaiut s 1502 [euidiews Jo amnseaw siy] Auowsa) spjoukay woi ejep 1509 jeutdrep

%00T =<

350D [euidae]y] Jaa0 dnyaely a8ejusdiag

%661 - %051 %6¥1 - %001

Al

%66 - %05

“e1ep Youl§ d9ad OSIVO woy zep pid

(el

Hid!
{1l

1$3010g

%6V - %0

- 001

- 00T

00¢

0ov

- 00§

afuey dnyiey yoey ul pig M AlAnol 3deiaay

009

85130 611 33eyq
1 xpuaddy ‘91-vD Mqxy

{. C

00/0¢/¥ - 00/1/1
SINOH Yedd-uQ
150)) [euIdaeA 1940 dnyjae pig Jo uonnqLysiq
T ‘SupaaeA pue 3uiped ], AS19uy Mn(g
I-HOdJ xtpuaddy

]Puu0s13g LInq 2a3133dW07) 0) J[QEIIBAY JON
- [BLIDIB A P33I0L4 SuiLUG))

1§ L

i)
B
N

iﬁx

. L

7

- 00L

(‘)"‘\



‘spiq Iaxel-12011d se yons ‘1509 [eurdiew sopun spiq apnjout jou saop siskjeny fg]
) *5)500 [euIdIew
JENIO 212181540 A[ON] [[Ia PUB SANEAISSUOD A|[RUONUIUI S 150D [euiSseul Jo aInseaw s1y] ‘Auouinsa) Spjoukay woy ejep 3500 feuidieny :[z]

“elep Yors A€ OSIVD woy viep pig :(1]
1530IN03

150)) [euiSrelA Jaa0 dnjaepy aBeyuadsag

%661 - %061 %6¥1 - %001 %66 - %08 %6¥ - %0
& i, — L - Q
et 4 s e = o o . l.«'. [ — L PP S SO VU N — °°~
»
3
8
S e e : ooz §
g
3 .
.Aw !
- - . T e 00E 3
=
.
=
<
e L
2 .
) _
m {
e e e L 008 B
g
;)
%
e 1
et e o 00L
00/0¢/v - 00/1/1
SINOH Yead-uQ
350)) [euidaey] 1940 dnyaey pig Jo uonnqusiq
asnoySuiaed)) LR F/A3uLQq
I-HOd xipuaddy
8S1J0 071 23ed [punosiag Ling aanyadwso)) o3 qeeay JoN
I xipuaddy ‘01-vD nquxy - [ELId)E A PA3I3J0.J SUIBJUOD)
. \ « O
19 £ £ £ L L L « L ¢



gS1Jo 71 28ey

"spiq 1axe1-1901:d s€ yons 4500 jeurdiews 1opun spiq apnjout jou ssop sisAjeuy :[¢]
"§1800 [euiSIEW
[BUI08 21R1SIBAC A1} [Jim PUR SATIEAISSUOD Ajjeuonusiul st 3500 [euSiew Jo ainseaw siy], "Auownss) spjoukay woy eiep 1500 euidey :[7]
"e1ep Youls dHAE OSIVO woy eyep pig :[1]
:890IN0G
150D [euidaspy] 1aa0 dnjiepy a8ejuadiag
%007 =< %661 - %061 %691 - %001 %66 - %08 %6¥ - %0
00/0¢/¥ - 00/1/1
SINOY Yedad-uQ
150)) [euidaRA] J9A0 dnyaey pig JO uonnqLysi(l
"d1 ‘Bupaaey £4310uq Auedwo) wsdynogyue
I-HOd xipuaddy
[Puuosaag Kng aanpadwo)) 0) dqefieAy JoN
1 xipuaddy ‘01-vD nquyxy - [BLIdJBIAl P)23)0.{ SULB)UO))
, ‘ p ,
L L e C ¢ & (. L C

P
o

4 001

002

00¢

ooy

00$

009

00L

aduey dmyjiepy yoeq ul pig MIN AHNOY 38eIoAyY




"Sp1q 1aye)-13011d Se yons ‘)s00 [eulBiew ISpuUn SpIq pnjoul jou saop sisA[eny :[¢]
*§1500 [euldrews
[enjor 211)s19A0 A[9Y1] [[1M pUE SANBAIISUOD AJ[euonua)ul ST 1500 [euidIew Jo amseaw siy ], ‘Auownsa) ,spjoukay woy eyep 1s0o feuidrepy :[¢]

“elep YorlS 994 OSIVD woy eyep pig :[1]

150D feudaspy Jaa0 dnyjaepy 3vjusdaag

%007 =< %661 - %061 %6¥1 - %001 %66 - %0S

:$001N0§

%6V - %0

001

00z

00¢

— - 00¥

00/0€/¥ - 00/1/1
SINOH Ye3d-uQ
350)) [euiBae] 4240 dnyrey pig Jo uonnqrysiq
du[ ‘sad1A13§ A1ouq Juery

IFHOJ xtpuaddy

851 J0 771 23eq Ppuuosiag Aing aannaduwo) o) djqejreay JoN
I xipuaddy ‘o1-vD nquuxg - [BLIBIA| PIJIA}0I] SuleIUO)

o “ 4 . L O L.

N
5
b

Yf’“"\

00s

009

00L

aguey dnjaey yoeq i pig MIA Ajanol a8eioay



‘spiq bxs-hoo_i $e yons 500 [euidreus Japun spiq spnjoui jou saop siskjeuy :[¢]
*$1500 [eujSrew

[ENIO. 21RISIAAC AJ3NI] {[IM PUB SABAIISUOD A[jRUOHULIUL S1 )50 [eulSIewW Jo aImseaw sy ] “Auownsa) SPlouAay woy ejep 1500 fewBiep :[7]

%002 =<

%661 - %051

"BIep }ouIS daHE OSIVD woy wep pig :[i]
1§20IN0G

150)) [eutdie]yl 1940 dnyaey 38ejusdaag

%6¥1 - %001 %66 - %0S

%6Y - %0

- 001

007

00¢

ooy

00S

- 009

851 Jo €71 vdsy
I xtpuaddy ‘91-yD nquxy

00/1¢/5 - 00/1/S

SINOH Yed4-uQ

150D [euiBaey Jaa0 dnyae pig Jo uonnqrysi(q

uone10dro)) sadiaIag AZrouy swen/SAV
I-HOd xtpuaddy

pPuuesidg A3ng sanysduio) 0) ajqejieay joN
- [BLID)RA] PIJI3JOL4 SUIRIUO)

L (. O ¢ e

00L

a3uey dmyiely yoeq ul pig MIA AHNOY 3Setaay

C



'SPIq 1a3e3-19011d s yons ‘1500 [euSiew 1opun Spiq apn[oul Jou saop siskfeuy :(]

*$1500 jemidiew

[eMOE 18151940 A[ONI] [[Im PUB SANRAISSUOD Aj[RUOnUSUI S1 150D [BuIdiew Jo aInseaw siy], ‘Auoum)ss) spjoukay uioy eiep 1500 [ewidey :[z]
"ejep YovlS 949 OSIVD woy eep pig :[[]

%007 =<

150D jeusdaeAl 19a0 dnjaepy a8eyuddiog

%661 - %051 %6V 1 - %001

%66 - %0S

:$99IN0g

%6v - %0

- 001

002

00t

- 00F

00¢

009

8S1Jo pT1 a3eq
1 xipuaddy ‘01-vD namxy

€

N
AN

00/1¢/S - 00/1/8
SINOYH jeaq-uQ

350D [eurdaey 1940 dnyiepy pig jo uonnqrysiq
1] ‘Sunayaelq pue suipea] ASiaug anQq

1-HOd x1puaddy

puuosiag K1ng 3Aannadwo)) 03 AqepeAy JON

~ [BLIAJB A PIII3J0AJ SUIEIUO))

'Y £ O

£

00L

s8uey dmyjiely yoeq ul pig MIA AJnoy 3gesay



'Spiq saye1-1301id se yons ‘4s0o jeuiSreus Jopun Spiq 3pnjoul jou saop siskjeuy :[¢]
_ *5)500 [eUIBIeW
[e108 9)81SIDA0 A[YI[ [[IM PUE SANBAIISUOD A[[RUONUSUL ST 1500 [eUISIRW JO Inseaw Sy | "Auowisa) sploukay woiy ejep 100 [eutdre|y (]

“21ep YouS J94 OSIVO woy eyep pig :[1]
1520IN0g

150)) [euldagly JaAo dnytey a8ejuddiad

%00T =< %661 - %051 %6¥1 - %001 %66 - %08 %6¥ - %0
A, A - o
- 001
:
2
: - S e s o e e 07
=2}
@
3
-
- e il O 13 M
=
a
=
T “,oovm ",
d w
=2
)
=
- - e e e e L 008 B '
~ {
N |
= {
® M
S - —~| 009 |
o s 00L !
00/1¢/S - 00/1/8
SINOH YedJ-uQ . ,
150D [euidaBA 1340 dnydepy pig jJo uopnqLisiq m
asnoydurrea)) LAY /A3aul(q
I"'HOJ xipuaddy
861 Jo s71 93deyg Jouunosaag Linq sannadwmo)) 0) 3jqepieAy JoN
I xtpuaddy ‘01-vD nquyxg - [BLIDIBA] P3)22)0.14 SUIBINO))
, . p
L L {. | € L L € e L L



'spiq Bv_s-p_oot.a §e 4ons 509 [eurSrew 1apun spiq spnjout jou so0p sisAjeuy :[¢]
< '$1500 [emidiew
[Bn108 181SI9A0 KJOYI] [|IM PUB 2A1RAISSUOD A\reuonuayut st 1509 jeurSrew Jo omseaw siyy “Auownsa) spjoukoy woy ejep 1500 [euidiey :[7]

"BIEP OBIS dHAE OSIVD woy eep pig :[1]
:890In0g

150D [euidaely 1940 dnyaepy adeyuadsayg

%007 =< %661 - %081 %6b1 - %001 %66 ~ %0S %6V - %0
: , : , 0
\ - o e e o
»
3
8
e BN 1 VAR
&
[
=3
<
| 00€ <
=)
p i
=
T e e oo B w
ol |
5 |
B
=
=
- T e e 005 B
£
=
%
- ‘ S N P99
00
00/T€/S - 00/1/S
SINOY YeaJ-uQ
150D [eurdaepp 1940 dnyaepy prg Jo uopnqysiq
"d"T ‘Supasre AS1ouy Auedwo) wrdynogpueapy
I-HOd xipuaddy
851 Jo 971 a8ey Puuosiag £ing aanpadwo)) o0y dlqeieay JoN
1 xipuaddy ‘g1-y) nquyxy - el PajgdajoLg sutejuo)
R - ry , -
¢ L € L m: 9 L L €. g {



"SPIq 19e1-13011d se yons ‘1500 [eurSreur 1opun spiq apnjout jou saop sisAeuy :[g]

‘51800 [eulSiew

[eNIOoR 218)SI3A0 A[3)I] [|IM PUB 2A1IBAISUOD A[jRUONHUSIUI SI 150D [RUISIEW JO JIMSeaw SIY] "Auounsa) Spjoukay woly ejep 1500 fewSiey :[z)

‘eiep Yyowi§ 49494 OSIvD woy eep pig :(1]
:8901n0¢

350D Jemidaspy Jaa0 dmyjaepy a8ejuasiag

%661 - %061

%6%1 - %001

%66 - %08 %6¥ - %0

8S1 Jo 171 23eg
1 xtpuaddy ‘g1-vD Nqiyxq

e,
o~

00/1¢/S - 00/1/S

001

002

00t

0oy

00S

- 009

00L

SINOF] YedJ-uQ

350D [ewidavl 1340 dnyagy pIg Jo uonynqrysiq

Fasy
N
(‘m

uf ‘s9d1443§ ABaauy yueydy
I-HOd x1puaddy

[puuosiag £yng 2apyadwo)) 03 AjqepreAy 10N
- [ELIdJR A PA)IDJOL] Sulejue)

mx (. L C

S

aduey dmyjaey yoeq ui pig M AlNoH aSel1aAY




"SpIq Joxel-130Lid se yons ‘)s0d [eurdrew 13pun spiq apnjout jou sa0p siskjeuy :[¢]
*$1509 [ewi8iew

[BNIOT 3381SIA0 AJMI] [[IM PUB SA1IRAIISUOD A[JBUOHUSIUI ST 1500 [euISIew JO ainseaw Siy] Auowse) ,SPjouAay woyy ejep 3500 [ewide :[z]

%007 =<

%661 - %061

"ejep Youi§ 49449 OSIVD woy wep pig :[1]
1$302IN0g

150D [eugdaey J0a0 dnyaepy a8ejuantag

%6¥1 - %001 %66 - %08

%6V - %0

001

002

00¢

00¥

00s

009

851 Jo 871 33ey
1 xipuaddy ‘g1-vD nqiyxg

¢

00/0¢/9 - 00/1/9
SINOH jedad-uQ
350D [euwiBaey Jaa0 dnyaey pig jo uonnquysiq
uone10dio)) sad1a19g AZI0Uy SWeEHIA/STY
I-HOdJ xtpuaddy

jpuuosiag g aappadmo)) 0) djqepeAy JoN
- [BLIZ)RIAl P2)22)0LJ SUILIHO)) .

. { L . € L

00L

e
N

aduey dmysely yoeg ul pig M AINOK a5e1aAY

e e e o il e . = e



Jemoe 918181070 A[9%1] [JIM PUB 2ANRAISSUOD A[jRUOTIUIU] ST IS0D [euldrew Jo ainseaw sy ], "Auowimsa) Spjoukay woij eep 1soo [ewmdely (7]

%00T =<

*spiq Joye)-1991id se yons 4500 [eurSiew Jopun spiq apn[oul jou saop sisAjeay :[¢)
*$1802 [eurdiew

"ejep yoels J994 OSIVO woy erep pig :[1]
:S30In0§

150D jeuidaey] 19a0 dmyaey a3eyuddsag

%661 - %081 %6¥1 - %001

%66 = %08 %6¥ - %0

. U

- 00z

8S1 J0 671 288q
I xipuaddy ‘01-vD nqnixy

-

1

abin,

00/0¢/9 - 00/1/9
SO jYedJ-uQ
150D [emidaey 1240 dnyae pig Jo uonnqrisiq
1] ‘Sunjiey pue Suipea], A310uq ang
I-HOJ x1puaddy

[Puuos.tdg Aing 2AnR3duI0)) 0) AqBEAY JON
- [BLID)EIN P3)II01J SUIEIUD))

L L O L C ¢

0
- 001
»
8
1]
s
&
=
J
=
2
00€ &
=
|-%
=
ooy B
[x]
=
=
]
00s &
~
~
13
=
009 °
- 00L

@

en GRS AR e T e S At T e =



|BMOE 21EISIBA0 AJI] [[IM PUE SANEAISSUOD A[[EUONUSIUL SI §SOO [eUIBIRW JO dnseaw SIY L, *AUOWINS3) SPIOUASY WOK TIEp 1509 reuidrely :[z)

%007 =< %661 - %061

"SpIq 133e1-12011d s yons ‘)s00 [euriews sapun spiq apnjout jou saop sisjeuy :[¢]
*$1509 JeuISrew

"e1ep YoulS 399 OSIVD woy eep pig :[1]
:830In0g

150D [euidaely Jaao dnytepy 3Bejusalayg

%6¥1 - %001 %066 ~ %08 %6V - %0

b s e ttana et e ey e, bt e, 1t

00/0€/9 - 00/1/9
SINOK Yedag-uQ

150D JeuiBaey 1940 dmyIely pig Jo uopnqLysiq

851 J0 o€ d3ed
1 xipuaddy ‘o1-vD nquyxg

¢ £ i

-

asnoyduraes]) 1Y /A3ukQg
I-HOd xipuaddy

[puuostag Lfinq aannadwo)) 0) ajqepieay JoN
- |eLId)R Al P33IIJOIJ SUIEIUO))

¢ ¢ ¢ C

~
-

001

-1 002

00t

00p

-~} oos

009

004

Jduey dndsey yoeg m pig MIA Anoy aSelaay




SpIq 1aye1-12011d se yons 4500 [eurdiew sapun spiq opnjout jou saop sishjeuy :[¢]

'$1500 jeurSiew

[B10R 3)8IS19A0 A[9Yi] [|IM PUE 2A11BAIISUOD AJjeuonuajut st 3500 [eurSrew Jo aunseows siy ], ‘Auoumsa) spjoukay woyy evyep 1500 jemidiep ]
"©jep YouS 4934 OSIVD woy eep pig :[1]

%007 =<

150D jeurdaspy Jaao dnspiely 98vyusaaag

%661 - %061 %6v1 - %001 %666 - %08

1$30IM0g

%6¥ - %0

851 Jo €1 adeg
1 xipuaddy ‘p1-vD nquixg

fﬁ\‘ﬂ.
Ay
P

00/0¢£/9 - 00/1/9
SINOY Yead-uQ
150D [eutdaepy] 4dA0 dnyiey pig Jo uonnquysiq
4T ‘Sunayiey £810ug Aueduio) widynogueny
I-HOd xtpuaddy .

1dunosiag Ang aannaduwo) 03 ajqepeay joN
- [BLId)RIN PI)II)0LJ SUIBIUO))

C C « ¢ C

001

002

0ot

0oy

008

009

00L

aguey dnyaely yoeq ul pig MIN Anoy adesasy

e e o it b e e R .

ek RN S s o



JemoE 218151940 A[9YI] 1A PUE 2A11BAISSUOD A[[RUOTUS)UI ST }SOD [RuISIew JO aInsesu SIYL "Auouinsa) Spjoukay wioy ejep 1s0o feuidsely 7]

%007 =<

"SPIq 333e1-23011d s yons 4500 jrurBIew 1opun Spiq ApnjOUI Jou S30p SIsAjeuy fg]
*$1S00 [eulSiew

‘elep Yourl§ 4934 OSIV) woly ejep pig (]

350D [euldely 3940 dmyaely 93e)uadaag

%661 - %081 %6¥1 - %001 %66 - %0$

8S1J0 Z7¢] a3eyg

%6V - %0

:590IN0§

1 xtpuaddy ‘91-vD nquuxy

L

00/0¢/9 - 00/1/9
SINOH Yead-uQ
180D emdaely 1340 dndpdely pig Jo uonnqLysiq
U] ‘SANALIG AFIdu yueiPy
[-HOJ xipuaddy

1Punosiag Apng aannadwio)) 03 djqejeay JoN
- [BLIBIBA] P31D3)014 Suiejuo))

Py

¢ €. C

PN

001

- 002

- 00¢

0oy

00$

009

00L

aduey dmyiejy yoey U pig MIA A[NOY 38eloay

-~

e e o Sty



"Sp1q Joye)-19011d se yons 502 {eudiew sapun spiq apnjoul jou saop sisk[euy :[¢]

‘51500 jeurdiew

Je9E 21RISIIA0 AN [[IM PUB SALIBAIISUOD A][euoiuaiul st 1800 jeuiSiew Jo ainseaw SIy] ‘Auownss) Spjoukay woyj eyep 1s0d eumdiey :[z)
"e1ep Yous 49449 OSIvD woy ejep pig :[1]

%007 =<

150D [eurdaey 1940 dnyjaey a8wiuddsag

NI U

1S80N0§

851 Jo €€ a8eq
1 xtpuaddy ‘01-vD nquyxy

L L

%661 - %051 %6¥1 - %001 %66 - %08 %6Y - %0
A A b - o
TTrm mmm e 001
- T I bl B | | 14
- - - e AR 1113
- ot - 0| 00p
- Sl B ) /1Y
- - - - Tomm T - 009
00L
00/9/8 - 00/1/L
SINOH Yead-uQ
350D [euIdaey Jaae dnyaeA pig Jo uonnqLysi(
uone1odio)) sadAIIG ATIUF SWEIIA/SHAV
IFHOJ xipuaddy
|auuosiag Ling Anpadwio) 03 IjqepvAY JON
- [ELId)B A PI3DAJ0IJ SUIBIUO))
£ e L (. “ L. F

aduey dnyaejy yoeq ul pig MIA A[INOY dSeloAy




‘Spiq 19)e1-12011d se yons 41509 [euidIew Jopun spIq apnjoul Jou saop sisAjeuy :[¢]
*$1800 [eurSiew

[ENIOE 918151940 K[| [JIM PUEB SANBAISSUOD Afjeuoiiuaiul si 1500 jeusSiew jo ainseaw sy} “Auouinsa) SPjoukay woy eep 1500 puidiepy (7]

%007 =<

"21Ep YovIS 999 OSIVD woiy ewep pig :[1]
182010

3500 Jeuidaey 19A0 dmyjaely a8ejuadaag

%661 - %081 %6%1 - %001 %66 - %0¢

%6t - %0

851 Jo pEi adeg
[ xipuaddy ‘g1-vD Nqmxy

L £

o~

00/9/8 - 00/1/L
SINOH YB34-uQ
380D [euidaepy 1340 dmjiepy pig jo uonnqrysiq
1Y ‘Sunaie pue Suiper ] £A31uyg Mnq
I-HOd xipuaddy

jpunostag Ainq aanynaduwo) 0) jqeneay 0N
- [eLIAIR A POIIIJOI] SUIBIUO))

{ L L L

o

001

002

oot

00¥

00$

009

00L

a8uey dnjaey yoeg ut pig MA A4noy aSeroay

,_
,
i
|
i
|
1
|




Sp1q Joxe)-13011d se yons 9500 [euiS1ew 1opun spiq apnjour jou saop sisjeuy :[¢]
"5)500 [euiSrewr

[EMOT 31L1$19A0 ]3] [1M PUE 2A1BAIZSUCD A[[BUOHURIUL ST 1500 [RUISIEW JO INSESW S | ‘Auounsa} ,spjoukay woyy eyep 1500 jewidrely :[z]

"BIEp YoRIS dAIE OSIVD woy eiep pig :[1)
1S20IN0g

180D feuidrepy 1340 dnyrepy a8vyussing

%007 =<

%661 - %051

%6¥1 - %001

%66 - %08 %6¥ = %0

00/9/8 - 00/1/L
SINOH Yead-uQ

380D [euIdaey 1340 dmyIeA pig JO uopnqLsI(y
asnoyduried|) 11 Y/A3uiQg

851 J0 s¢| adeg
1 xtpuaddy *91-vD nquyxy

) € € - «

I-HOdJ xipuaddy

[Puuosidg King arpnadwo)) o) sjqeqeay JoN

- [BHIIEIN PIJIJOLJ SUIEIUQ))

o
s
)
L

£ (. €

001

002

0o¢

00y

00$

- 009

0oL

aguey dmyely yoey wr pig MIN AHNey aetaay



'SPiq Jaxe1-1o0ad se yons 4505 [eusSrew 1apun spiq apnjoul jou saop sisAjeuy :[¢]
'$)502 [eurZrew

[BNIOE 912151040 A[OYI] [[IM PUB SANBAIISUOD Ajjeuonuaur st 3500 [ewifew Jo amseaw siyy Auouryisay spjoukay woy ejep 1500 jeuidiepy :[7]

%007 =<

EIEp YOS d994 OSIVD woy eep pig :[1]
18321n0g

150D [emBus]y] 1240 dnytey adwuaasay

%661 - %051 %61 - %001 %66 - %0¢

%6Y ~ %0

- 001

S S o

et — 1>

= | 00p

e e o0

e S VNI gy

851 J0 9g| 28eyq
I xipuaddy ‘01-vD nquyxy

-

¢

oo,

00L
00/9/8 - 00/1/L
SINOY Yeag-uQ
180D Jeurdaey 1aa0 dmyjaepy pig Jo uonnqrysiq
"d"1 ‘Sunaaey £819uy Auedwo) WIRYINOG/JURIIA]
I-HOd x1puaddy

puuestag Lyng aapnsdwo) 0y aqepeay joN
- [BLI2IB Pa3a)0Lg sulBjuO))

C 8 C

ey
1
\
£
<

aduey dnyuepy goey ul pig M Alanoy a8esoay




s

'SPIq Iaye}-10011d sE Yons ‘1500 [euiSsetu Japun spIq Ipnjoul jou saop sishjeuy :[g)
*$1500 [eurdrew

[eNn19E 212181940 AJSYI] [IM PUB ALBAIISUOD A[[BUONUALL ST IS0 [BUISIRW JO SInseaw s1y] Auowryss) Spoukay woly ejep 1500 reudrely :[z]

"e1ep YovIS 994 OSIvD woxy eep pig (1]
1§30In0S

350D Jeutdasiy 1240 dnjaepy a8ejuaniag

8S1Jo Lg| 3deq
I x1puaddy ‘91-vD nquyxy

%007 =< %661 - %051 %6¥1 - %001 %66 - %0S %6¥ - %0
A L i i o

- — S e e e e 001
»
3
S mm e e 007 B
=
-]
-]
~y
=y
L - N e 2
00¢ <
=
=%
=
- e . =
- 0oy &
=
2
B
-
. e e e s e — ~—1 00§ ®
=
1
=
ae
[,

- - i Tt ST T o T T s e - ———1 009

b 00L

00/9/8 - 00/1/L
SINOH Yeag-uQ -
150)) [euidaey 1940 AR pIg JO UonNqLISI(
Uj ‘SNAIS A31ug pueRy
I-HOJ xipuaddy
[auuosiag LinQq 3anuaduio)) o) Ajqejieay 0N
- [ELIdJR A PAIIIJOLJ SUIBIN0))
, ¢ { {
mr - mr\ Mi& L Mr\ ﬁ m/.\ LN S

) L

o e < e RS o A it e =



‘spiq 1oxe1-19011d Se yons 1500 [eui8rew sopun spiq apn{our jou saop siskjeuy :[¢]

‘51809 [euiSrew

[e10€ )8ISIAA0 AJYI] [{IM PUB SANBAISSUGD AJ[RUONIURIUL ST 1500 jeuldIew JO ainseaus siy], "Auowsysa) Spioukay woly eiep 150 ewBrew :[z]
"B1ep YouIs Ja94d OSIVD woy viep pig :[1]

%007 =<

150D eujdae Ja40 dnyaely a8ejudasag

%661 - %051 %6%1 - %001 %066 - %08

18001108

%6V - %0

=1 001

- ——1 ooz

- 00€

00t

00S

009

851 J0 8¢l 2a3ed
1 xipuaddy ‘01-vD nquux3

L e

C " C

00/1¢/8 - 00/L/8
SINOH Yead-uQ
150D [euidavy 1940 dnyaepy prg Jo uonnqLysi(q
uone10dio)) sadNAIS AG1aug sweliA/SAV
I-HOdJ xipuaddy

[puuos1ag Aing Aapnadwo)) 0 jqepeAy JoN
- [ELIdIR A P2139}0I{] SUILINO))

L L e

o,

00L

aduvy dnyaspy yoey ul pig AN AHNOH 38eIdAY



“spiq Joye-120ud se yons 4509 jeurSiewr sapun spiq apnjout jou saop siskjeuy :[¢]
‘51500 [eudrew
[enjoe 318iSIBA0 AJONI] []iM PUB 3A1BAISSUOD Aj[BUONUSIUI ST 1500 jeuiBiew Jo ainseau siy] "Auowinsa) Spjoukay woiy ejep 3s0o jeuidrey :[7]

.

‘e1ep Yous 4394 OSIVD woy ejep pig (1]

:$20IN0S
350D jeuidiey 1940 dnyaey a8ejuadiag
%00¢ =< %661 - %061 %691 - %001 %66 - %0S %6¥ - %0
J. L. 1 (. | O
e e e - - |
001 > "
g
|
@
R - T e e - — - 007 =
s |
.._l.—. |
E |
=
S S 00¢ ¥ w
]
m ”
g {
T m N
00v m. ,
z |
= :
ju .
e e ) 008 B |
d |
g |
@ |
. et e e 009 ® !
o 00L
00/1¢/8 - 00/L/8
SINOY Yevad-uQ
3s0)) Jeuidaey 130 dnyaey pig Jo uonynquisiq |
31 ‘Sunayaeyl pue uipea |, £319uy Mng
1-HOJ x1puaddy !
w
i
851 Jo 6€1 238y fpuuostad Ling 2anpaduio) 03 AjqejIBAY JON
1 xipuaddy ‘g1-vD nqiyxy - [BLIQIBA] P33I3}04J SUIBIUO)) . ",
; - ¢ i g ,,
“ “ L “ O (. L 9 € (. ¢



*sp1q Jayel-1001id se Yons 409 jeuiSiew Japun spiq apnjout jou saop siskjeuy :¢]
‘51500 [euidrew

[EN108 3181SI9A0 A[2XI[ [|IM PUB SATIRAISSUOD K[jRUOljUSIUI ST 1509 [puldrew Jo amsesur siy] ‘Auownsa) spjoukay] woij ejep 1s0d jeurdie :[(z]

"e1ep JoulS 4a9 g OSIVD woy wep pig :[1]

:$20IN0g

150)) [BuiBaBiAl 4940 diyjae A a8ejuddaayg
%00T =< %661 - %051 %6¥1 - %001 %66 - %08 %6V - %0
. . . 0
- R 00!
: e e e e 00T
- - = = 00g
- ooy
- e i N
‘ ‘ s e e e e e 009
S 00
00/1¢€/8 - 00/L/8
SINOY Yeag-uQ
350 jeutdaey 340 dnyaejy pig Jo uonnqrusicq
asnoy3urred]) LI Y/A3ulq
1-HOd xtpuaddy
851 Jo op] 98eg 1Puuosiag Kng 2anppadmo)) o) aqe)eAY JON
1 xipuaddy ‘0§-yD nquxy - [ELIRIEIA Pa329}0{ SUIB)UOD)
{

i~

L

(2 ¥ ) L O C “

a3uey dmyregy yoeq ul pig MA Alanoy a8esoay




'Spiq J)je1-1001d se yons 500 jeurSreus sapun spiq apnjoul jou s30p SISA[euy
'$1500 [euISIew

[ENIO8 218ISIAA0 K[OH [im PUE SANEAIISUOD AJ[RUONUSUL ST SO0 [BUIIew JO aInseaw SIY ], "Auowwysa) SPJOUASY WoIj BEp 1500 rem8rep

%007 =<

"BIEp jOmI§ J99€ OSIVD woy ejep pig

f€]

[z
[1]

:$30IN0S

150D [euidau]yl 1940 dmyaey 38ejuadaag

%661 - %051

%61 - %001 %66 - %05

%6¥ - %0

8S1 30 1p1 33eq
I xipuaddy ‘01-v) nqiuxy

o
o

Faa™

00/1€/8 - 00/L/8
SINOY YedJ-uQ

150D [euidaeA J3A0 dnyaey pig Jo uonnqusiq
41 ‘Sundarepy £31ug Auedwo) wIAYINOSHUBIIA

o~

1-HOd xipuaddy

Puuostay AInq aapnaduwo)) 03 ajqepieay J0N
- [BLIDIBA] P323}0.44 SULEING))

C C mx € C

001

00T

00¢

00t

00s

009

00L

23uey dnyIely yoeqy ul pig MIN AlINoY aSeraay

£




"SpIq Jaye)-1aoud se yons 4500 feui3rew 1apun spiq 3pnjout jou sa0p siskjeny :[¢]
"$1800 jeuiSiew
[BMOE 2181S19A0 AJo¥I] [[IM pUB SANEAIOSUOD AJjeuonuajur st 3500 JeuiSiew Jo amsesw SIYL “Auowmss) spjouksy woiy erep 1509 jeutfiepy :[z]

"EIEP YOI AT OSIVD woy eep pig 1]

:$301n0g

150D [ewBasy Jaa0 doyepy aBruansag

%007 =< %661 - %081 %641 ~ %001 %66 - %0S %6 - %0

I (o

St T v

! Pl MIN Aanoy a8esaay

: : T e ] 0

=

T e T 00} .m.

=
= ,
m. f
R | 00§ W

g

=]

%

- - N WP¥1Y
H
|
T T S s 00L i
00/1€/8 - 00/L/8
SINOYH Yeag-uQ |
150D [BUIaAR]A] XDA0 dnyaep pig jo wonnqLysiq |
U] ‘sadjALdg ABaauy juery
I"'HOd xipuaddy
i
8S1 Jo 7P| 28ey [punostag Ainq annadwo)) 0) AqelieAy JoN &
I xtpuaddy ‘01-v)) nqiyxg - [BLAJR A Pa3Idj0Lg sujBpuo)) _ |
{ { { “ L L L ¢ . ¢ C ‘
L % . v L ..



*SpIq Jaxe}~19011d se yons 9500 jeurdrews Jopun spiq spnjour jou saop sisAjeuy :[¢)
‘$1509 [eurdiew

[en108 93RISIAA0 A[23If [[Im PUB IANRAIISUOD AJJBUOTIUSIUL SI 1$00 [RUISIRWL JO 2INSEAUN SIY |, AUowNsa) SPIoukay woy eyep 1500 jeuiSrey :[z]

%00T =<

%661 - %051

"ejep joelS 994 OSIvD woiy ejep pig :[[]
:§20In0g
150)) [euidiey 4940 dmyIgA] a8eIuadIg

%6v1 - %001 %66 - %05

%6V - %0

0ot

- 00T

- 00€

ooy

- 00§

009

8S1 Jo gp| adeg
1 xipuaddy ‘0[-vO nquxy

L (. €

(«u

00/1/01 - 00/1/6
SINOY YBaJ-UQ
350D jeuldaejy 1240 dnyaely pig jo uonnqrnsiq
uopei0d.a0)) sIAIS AZ10UY SWEIIAL/SAV
I-HOd xipuaddy :

duuostag Aynq aannadwo)) 03 ajqepBAY JON
- [BLI2)RIA] P3399)01] SULEIUO))

00L

m(\ mr ) mk m, P M\ m(

aduey dnjsejy yoeq ul pig M AlInoYy aSeraay

e

e e SRR A .



*sp1q Jo)e)-10011d se yons 4500 [ruiSiewr Jopun spiq apn(oul jou saop sisAjeuy :[¢]
'$1500 [puidIew

[eN)OT 3)B)SIOA0 A[SHI] [[IM PUR SANBAISSUOD A[[RUONUUY S 1500 JeurdIew Jo ainseaws sfy] ‘Auowmss) ,Spjouiay] woiy ejep 3500 jemiSrey :[z]

%00C =<

‘e1ep YouIS AL OSIVO woy wiep pig :(1]
1S30IMOg

350D Jeurdiey J9a0 dnyaepy 23v)uadiag

%661 - %081

%61 - %001 %66 - %08

%61 - %0

0ot

002

00¢

- 00V

- 008

009

8S1 Jo pp| 3ded

1 xipuaddy ‘Qf-vD nauxy

| e

00/1/01 - 00/1/6
SINOH NedJ-uQO

150)) {euldaey 1940 dn)aBA pig Jo uonnqLIsIq
1] ‘Supayaey pue durpea], A310ug aNng

£

I-HOd x1puaddy

[uuostag Linq anpadwo)) 0) Iqe|IBAY 10N
- [BLIBJRA] P3)IA}OLJ SUIEIUO))

s

v

.
o,
¢
P
‘,
{m\
N

00L

asuey dnyiely yoeqy ul pig MJA AlAnoy aSetaay




"Sp1q Joyel-19011d se yons 4500 [emiSrew Jopun spiq spnjour jou saop sisAfeuy :[¢)
'$1500 [puIIew
[enioe 21es13A0 A[231f [{iM pUR SANRAIISU0D Ajjeuonjuaiul s11500 [euidiew Jo ainseour SIy ], ‘Kuowr)sa) spjoukay wosy eiep 1500 ewSen [z

‘e1ep JorIS AT OSIVD woyy viep pig :[1]
1§20110g

150D [emdany 1040 dmyjaey 3deyuddiag

aBuey dnyusely yoeq ul pig AN AHNOY 98edaay

%007 =< %661 - %0S! %6¥!1 - %00! %66 - %0¢ %6t - %0
, _ - . 0
- ‘ S s e 001
e SRR S — 002
e e e - 00€
- - T TTT T TTIo T s oo SISeniomn S nom o m s oo = - = - 00p
- - - S e e | 009
00L
00/1/01 - 00/1/6
SINOY Yevaq-uQ
350D Jeuidaey 1940 dnyaely pig Jo uonnqrysi|q
asnoydurrea]) NI /A3uiq
I-HOd x1puaddy
8S1 Jo sp] adeg [puuos.ag A3ng aApnadwio)) 0) AqeiEAY JON
[ xtpuaddy ‘01-vD nquyxa - [BLIDJEI PO}IR)04 SHIEIUO))
{ L C L C L ¢ L . ¥




"Spq Jaye)-13oud s yons 1505 [euidrew 1opun spiq apnjaur jou s3op sisApeuy :[)
*$1500 Jeuidiew

[emoe 211130 A1 []IM PUE SANBAISSUOD AJjEUORUSIUL S1 3500 [RUISIRLW JO BINSEaW S ], *AUOwWNSd) SPjOUAYY WOy erep 1500 [ewSie (7]

%007 =<

"elep JoeIS 4399 OSIVD woy eep pig :[1]
1$30In0g

150)) [suidie]A 1940 dnyaey d3e)uddsayg

851 JO 9p] 3dey |
1 xipuaddy ‘Q1-vD nquyxy

L =

%661 - %061 %6t 1 - %001 %66 = %08 %6 - %0
i * - c

- - S : ——1 001
- S e e e 1 00z
- S - e 1113
. S i I
- e I
T e e ] (009
00L

00/1/01 - 00/1/6

SINOH Yedd-uQ

350D [euidae 1340 dnXIRIAl PIF JO UoNQLYSI(
*d*1 ‘Sundjaey £3auy Auedwo)) wrdynogHyueaiy]
I-FHOJ xipuaddy
puuos.tag Aing aannadwo)) o) djqepeay JoN
- |eLIDIE ] PA)IA)0IJ SUIEIUO))
“ £ (= ¢ O e € C

a3uey dmprey yoey ur pig MIN Ainoy a8esoay

C

|
{
|
|
i




"sp1q 1a)e3-10011d se yons ‘1500 [eurfiew Jopun spiq apnjou jou saop sisk[eny :[¢]

*$1809 jeurdrew

[eMOR 51BISIBA0 A[SNI] J|IM PUR SANBAIOSUOD A]|2HONUDIUL ST 1500 [RuIZIRW JO SIMseaw S, ‘Auowysa) spjoukey woiy ejep 1500 jemdrely :[7]
‘ejep Joers JaAHE OSIVO woy eep pig :[1]

%661 = %081

350D [euidaey Jaa0 dnyaspy aBejusdsag

%6¥1 - %001

%66 - %08

:§301N0g

%6Y = %0

——1 001

00T

00t

0oy

00§

009

851 Jo Ly| adeq
1 xipuaddy ‘91-vD nqyxy

e

.

00/1/01 - 00/1/6
SINOH Yedad-uQ

350)) [euIae 1340 dmpiey pig jo uonnqrisiq

U] ‘S3dNAIAG A3a0uy Jueldy
I-HOdJ xipuaddy

s

(.

€

puuosiag AinQ aannaduio)) o3 a|qeqieAy JoN
- [BLI3JB N PAIIAJ0LJ SulEjuo))

R

0oL

a3uey dmyjaey yoeq ui pig MIA ALInoH aSeloay

B




"SpIq 19)1~1201id Se yons ‘500 jeuidew Jopun spiq apnjoul jou saop sisAjeuy :[¢]

*$1800 [eUISIRW

[en108 181S19A0 K[| [{IM PUR SANBAISSUOD Ajjeuonjuajul st 1509 jewidiew Jo ainsesws sy ‘Auowysd) spioukay woiy eyep 100 jeuidsel (7]
e1ep YorlS dAAG OSIVD woy erep pig :[1]

%661 - %0851

350)) Jeuidaey] JoA0 dnyael} a8ejuaotag

%6¥1 - %001 %66 - %08

:$90mMog

%6V - %0

0ot

00t

00¢

0oy

00§

r 009

00L

8S1 Jo gy aded
[ xipuaddy ‘01-vD nquxy

L0 .

00/L/T1 - 00/7/01
SINOY Yed4-uQ
1500 feurdaeyl 13A0 dndjaejy pig Jo uonnqLysi(y
uonyel0da0)) sadIAIG A1ouYy SWERHIAA/STAV

1-HOd xipuaddy

jPuuossag Ang 2aanyadwo)) 03 AqejieAy JoN
- [BLI3JR A P)I30LJ SHIEIUO))

€ “ L

asury dnjaey yoeq w pig MJA AJnoy aSeloay




‘sp1q 19)e)-19511d se yons 4500 JeurBiew Jopun spiq apnjour jou saop sis[euy :[¢]

*$1802 jeuidew

[BNJOR 9)1B)SI0A0 A[SYI] [[1M PUR SANRAIISUOD A[[BUONUSIUI ST 1500 [euldlew Jo omsesw siy ] ‘Auowrsd) spjouday] woyy vjep 1500 feuidrey :[z]
“e1ep Yous 4494 OSIvD woiy eiep pig (1]

150)) jeuiSaegy 1340 dnyrepy) 38ejuddayg

1$90IN0G

%007 =< %661 - %051 %671 - %001 %66 - %08 Y%6Y - %0
A A A A o
: - e 111 G
8
=~
1
®
- Tt o 14 =
s
-
AA
=
et I 11|
=
-
5
] . o U | e
0oy S
-
2
B
e — ———1 00§ E
o
g
=2
®
TTT T S T ST T nT o en mmn e e e 009
00L
00/L/TY - 00/7/01
SINOH Ye34-uQ
150) [euidaeA Jaa0 dmyaey] pig Jo uonnqrusiq
1T ‘Sunadjiey pue duipea ], A3auy ang
I-HOd xipudddy
851 Jo 6p1 3deq puuos.tag Lnq anyadwo) 0y ajqe(ieAy JoN
1 xipuaddy ‘p1-vD NQUIX3y - [BLI3JB Al PAIIN0LJ SUIBIUO)D
L (. L € . C & { O

o R B s T T




"SPiq 13%e)-12011d se yons 4505 jeurdreus 1opun spiq apnjoul jou saop siskjeuy :[¢)
‘51509 JeuiSiew
[enoe 212181240 AJaY1{ (1M PuB 5ANBAISSUOD A[[BUOLUUL ST 1500 [BUIdIRW JO SInseaw SIY [ "AUoWNSS) SPloukay woly eiep 1500 jeuwidiely (7]

"BIEp YOUIS 996 OSIVD woj viep pig :[1]
1$901n0g

350)) [euIdaeA JIA0 dnyjaep] 98ejuadtay

%007 =< %661 - %051 %6¥1 - %001 %66 - %05 %6V = %0

\ . - [P e e+ e i e

ool

00T

- 00¢

(V)4

00$

009

00L

T — S, "

00/L/TT - 00/2/01
SINOH jeag-uQ
3s0)) jeuidaey 190 dmyaey pig Jo uonnqLisiq
asnoyduried]) 21130314 /A3uAQq
I"-HOd xtpuaddy

gs1 Jo os| a8eyg [puuosiag AinQ aAnpadwo)) 0} qejieAy JoN

{ xipuaddy ‘g1-vD Hqyxy

- [BLIAJEJA] PI123)0L SUIE)UQ))

'S L ¢ L

P

a8uey dmylely goey m pig MIA AHNOH 38eIoAy




'Sp1q 1a3e)-19011d s yons )09 [euiS1ew Jopun spiq apnjoul jou saop sisfjeuy :[¢]
‘51500 [eurdiewr
[ENjOR 318ISIAA0 A[NI] [[IM PUE JABAISSUOI A[jRUOUNUL S 1500 [RuiSiew JO amseaw iy ], "Auownsa) spjoukay wroly eyep 3soo [euidrepy (]

“B1ep YoBIS 4999 OSIVD woy vep pig :[1]
:830JN0g

150D [euidae 1940 Ayl aBejuansag

%00T =< %661 - %051 %6v1 - %001 %66 - %05 %6 - %0
* — - : -0
- - e e e o —- - - ~—1 001
S . 002
T e e e e 00¢
M em e eeeee . e e ——————————————— e L OOQ
IR S i S = 00§
- T s e e e T e e - 009
e - 00L
00/L/T1 - 00/7/01
SINOH Yead-uQ
150D feuidaeAl 1940 dnyae pig Jo uonnqrusiq
‘1T ‘Sunayae A31ouy Auedwio)) WIYINOSHJUBHIA
I-HOJ xipuaddy
8S1 Jo IS deyq [puuosiad Ainq aanpnaduio)) o) AjqereAy JoN
1 xipuaddy ‘01-vD Nqyxy - [BLIJEIA] P3390 suleIuo)
. Q\ m Vs
(. C C \ ¢ ¢ ¢ € ¢ {

aBuey dmyaey yoeq ul pig AN AAno} 3deroay

o



%007 =<

'SPIq 19)e1-19011d se yons 4505 [eurSreur Jopun spiq apnjour jou saop sisAjeuy :[¢]
*$1509 [eutSrew
[EMOR 21E15I0A0 AJAYI] [[IM PUE SANBAIISUOD A[[eUONU)UI ST 1500 [euiSrew Jo amseaw STy [, "Auowmsa) Spjouksy woy ejep 1500 [euidrey (]

‘e1ep Youlg Jadd OSIVD woy eep pig :[i]

350D femidagy] 1940 dnjaepy 38u3uaddyg

%661 - %061

%61 - %001

%66 - %08 %6V

1500IN0g

- %0

001

- 002

- 00€

00¥

00S

1 009

I

851 Jo 751 3deg
1 xtpuaddy ‘o1-vD Nquyxy

Mr\\ m,\

00/L/T1 - 00/7/01
SINOH Yead-uQ

150 jeutdaey 19a0 duydey pig Jo uonnquusic

uf

‘SINAIIS ASau yuendy
I-HOd xipuaddy

fpuuosiag Aing annadwo)) o) JjqepeAy JoN

- [BLIAJBIA] P3)IAJ0LJ SUIBIUO)Y

L

O

00L

aduey dmyjaely yoeq ul pig MA AInoy] 3Sesoay




"spiq Jayej-1a01id se yons 4500 [euiSiew Jopun spiq apnjour jou saop sisKjeuy :[¢]
*s1500 Jeurdiew

[BN)O8 )8)SIGA0 A[3NI] [[IM PUE SANBAIISUOD AJ[RUOUSUI SI 150D [euiSIew JO 2Inseaw Siy ], "Auown)ss) ,SPjoUASY WO} Biep 1500 rem3iey :[7]

%007 =<

“erep oIS 49494 OSIv) woy viep pig (1]
. 1830100

1500 jemiBaey 1aa0 dnyaepy 98ejuddrag

%661 - %051 %6¥1 - %001 %66 - %08

%6V = %0

B G —

0

8S1J0 €61 38eq
1 xtpuaddy ‘01-v D nquyxy

10/L1/1 - 00/8/21
SINOY Yeag-uQ
150D [eurdae 1940 dnyepy pig Jo uopnqrysi|q
uone10d.io)) sNIAIG A13uy swein/STV

I-HOd xipuaddy .

[puuossdg 3nQ aannadwo)) 03 JjqeieAy JON
- [BLIJJBIA] PIJIIIOLJ SUIBIUO))

o
N
o=
.
o,

0

I 001

002

0o¢

- 00Y

00s

09

0L

a8ury dnjaely yoeq ul pig MW AHNOY 3desoay




'Splq 1oyel-1091d se yons 4509 jeurdiew 1apun spiq apnjout jou saop siskjeuy :[¢]
'$1500 [eurdew
JenIoe 918181940 AJ2N1] 1M PUE SANRAIISUOD A[[EUONUSIUL ST 150D [uiSIew Jo ainseaw siy ] Auowis) spjoukay woly viep 1500 [euiSiepy :[¢]

"21ep Yorl§ 9949 OSIVD woy eep pig :[1]
1$301n0g

150D [ewidaeA Jaa0 dnyu a8ejuddaag

%002 =< %661 - %081 %6%1 - %001 %66 - %08 %6 - %0
1 3 o
N 1 001
e ———} 002
S e et B 1
- . . .. oo e e 00v
S o e e L 008
e 1111
e 00L
TO/LT/Y - 00/8/21
SINOH YBad-uQ
150)) [eutdaey 1340 dnyiey pig Jo uonnqrysi(q
D11 ‘Supdyaey pue durpex] A3aug ayngg
I-HOd xipuaddy
8S1 Jo psy 28y [punosiad LInQ aannaduwo) o) ajqepieay JoN
1 xipuaddy ‘g1-vD nquyxy - [ELID)E A PAJId)0I{ SUIBIUO))
L L L O ma L C € C ¢

aduey dnyaely yoeq ul pig A AjAnoy 3deraay

£



£

'SPIq 19ye1-39011d se yons 4500 [ewrSrew 1apun spiq apnjout j0u saop sisAeuy
"$1S02 {eurSrew

[EMO® 298151940 A1} [j1m pue aAneatasuos A[[euonuayu s1js00 [eurdrew jo amseaw sy ‘Auounsa) sproukay woJj ejep 1509 jeuidiepy

%007 =<

BIep YOuIS JHAH OSIVD woy eyep pig

€]

fz]
1]

:$20In0G

150) [suid.rely 1aa0 dnsaepy aduuadaag

%6b1 - %001

%661 - %051

%66 - %08

%6¥ = %0

T A R

P
i

i3
4

P

w

8S1 Jo Sg| adeyq
I xtpuaddy ‘o1-v2 nquyxy

£

- 001

- 00T

- 00€

00%

00§

009

T0/L1/1 - 00/8/21
SINOY yeag-ug
150D [emdaeyy Ja40 dnyaep pig jo uonnqusi(
asnoysuries)) L3 Y/43ulq
I"HOd xtpuaddy .

Ruuostag Ling aannadwoy o3 sqepeAy JoN
- [BLIRJE A Pajadjoy suseyuoy)

e

<

Pl

=S

pe
#om
N
A,

00L

! Pl MIA Ajanoy a8eraay

aduey dayJely goeq u




'sp1q Bv_s.wuo:a Se yons 4800 [euIdrew Japun spiq apnjout jou ssop sisAjeuy :[¢)

"$1500 [euiSiew

jenjoe 21eISIOA0 KNI [[1M PUB SANBAIISUOD Ajjeuopuaiul st 1509 jeuidiewr Jo amsesus sy}, “Auowunss) Spjouksy wosj eiep 1500 jemdiely (7]

150)) [euidaey J3a0 dnyaspy d3eyuadsag

%661 - %051 %6¥1 - %001

"elep Joels Ja94 OSIVO woyy erep pig :[1]
1830IN0¢

%66 - %08 %6¥ = %0

Lo o

861 Jo 951 dded
1 xipuaddy ‘91-vD nqiyx3

L C

TO/LY/Y - 00/8/T1
SINOH Yedad-uQ

350D Jeuidaey 1940 dnyaey pig Jo uonpnquysiq
‘4T ‘Supayaep £81auy Auedwio)) UIIYINOG/UBIIA]

I-HOdJ xipuaddy

puuosiag Aing asnpaduwo)) 0) djqepeay JoN

- [BLI3)JBIA P31IDJOI] SHIBIUO))

¢ ( £ L

{r»m

L L

A

001

- 00T

00¢

0oy

00§

009

0oL

aBuey dnyaely yoeg ul pig AIA A12noy 28esoay

o~




'Spiq 19%e3-19011d se yons 509 jeurdrew 1apun spiq spnjdour jou saop sisAjeuy ¢}
'$)500 [eudIe
[enjor 311)SI3A0 A1 [|IM PUB SANBAIISUOD Aj[eUOnUSUI ST 1500 [BUIBIEW JO aInseaw Sy ], *Auouns3) Spjoukay wol eyep 1500 [euidre :[z]
"e1ep YoulS d4Had OSIVD woy eep pig :[1]
1$20IN0G

350D [euidaepy Jaa0 dmyjrep a88juadLag

%007 =< %661 - %051 %6V1 - %001 %66 - %0S %6¥ - %0
| _ — : r . 0
- - . i mmm—— Y 114
R et 1113
- - ooy
- T T T e e e e e (006
S e —-———-1 009
00L
10/L1/T - 00/8/T1
SINOY YeIJ-uQ
350)) Jewmidaeyy 1240 dnyagy pig jo uonnqrusiq
U] ‘saNAIIS AGaauy Jueley
I'HOJ xipuaddy
851 Jo LS1 adey [puuosiag Ainq aanpnadwo)) 0} djqe[iBAY JON
[ xipuaddy ‘01-vD nayxy - [ELI2JB N P3JIDJ0.LJ SUIBIU0D)
d { L ( ¢ ¢ L C C

aduey dmyjaepy yoeq ul prg MIA Ajanoy aSeioay

i
i
i
i
1
|
|
1
{
H
i




"2A0QE 10 [2A3] 2IUIPHUOD 94,546 18 JUBILIUT|S A1 SIUIGILII00 A0 [ "[9AJ] IUIPLUOD %66 12 JuedyyBss 1ou = §N :[s]
‘ded ao11d yos g5 1§ € Aq popasiadns sem dea siy) *10/1/1 uQ “ded soud yos ggzg & ouresaq ded eoud sy g/8/z] L0 :[s)
‘Peo] OSI = puewaq :{p)

“(sonddns £q ‘Ayoedes Klnoy/pasaatjap preauos Anoy) - 1) x pig aoud mojaq M = mopg M 5]

*1509 Jeuidietu ueyy 1248018 spiq 2o1d = sjqeiiea Juspuada(] [z}
‘suoissauFay gL - 99nog 1]

SAON UL $23IN0G
§900°0~ ££00°0 SY00°0 87000 07000 SN 6¥00°0 (4103 SUrR W /STY
11000 95000 £200°0- L1000 12000~ 97000 $100°0 £000'0 WaOSAuRIN
v000°0- £000°0 72000 6200°0 12000 92000 8200°0 $100°0 welay
£200°0- 62000 9£00'0 82000 ££00°0 Lp00°0- 0900°0- SN ABaukq
98100 SN L100°0- SN L1000 £100°0 SN 100 »ng puewaq
1£61°0 £PP0°0 SIS0°0 v9r0°0 LLTO'O 9€12°0 v08€'0 6561°0 sweltM/Say
09200 ¥S0T°0 8Kl 0 19L0°0 97£T0 9L8€°0 190 950¥°0 WHOSAuRIN
LY80 0 £L81°0 £501°0 pLZIO L8600 $65T°0 01E10 LIST0 juely
£60£°0 $160°0 91800 8560°0 T6L2°0 60810 $065°0 LT97'0 A3aukq
79L00 08£0°0 1€€1°0 §9v0°0 9602°0 9681'0 SN pELE'| ang  mopg M
051/087 = d8) 21d 0s7 = de) 21y 057 = de) ad)4q 057 = de) dpg 00§ = de) 22114 0SL = d8) adlag 05L = deD adpg 0§, = de)) 3044 Auedwo) JqELIBA
10/L1/1 - 00/8/T) 00/LITY ~ 00/T/01 00/1/01 - 00/3/6 00/1€/8 - OO/L/8 00/9/8 - 00/1/L 00/05/9 ~ 00/1/9 00/1€/5 - 00/1/S 00/0E/¥ - 00/1/%
spoliag de) adtig uo paseq s)uad1JI0)
£-HOd xipuaddy
8S1 JO §S1 2384 pPuuostg Aing aapnadwo)) 03 ajqejteay JoN
r xipuaddy ‘01-vD nquixy - [BLIJB N P2323)0.14 SUIBIL0D)
L C L @ . €

L ¢ C .






